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ȺEVWUDFW9RZHOKDUPRQ\LVW\SLFDOIRUWKHODQJXDJHVRIWKH9ROJD.DPDDUHD$VERWK7XUNLFDQG8UDOLFSURWR
ODQJXDJHVH[KLELWHGYRZHOKDUPRQ\ZHFRXOGVXJJHVWWKDWWKHH[LVWHQFHRIYRZHOKDUPRQ\LQWKHDUHDIROORZVIURPWKH
KLVWRULFDOKHULWDJHDQGLVDPHUHFRLQFLGHQFH+RZHYHUZHNQRZWKDWDWOHDVWVRPHRIWKHYRZHOKDUPRQLHVGRQRWRULJL
QDWHIURPWKHSURWRODQJXDJHVEXWDUHQHZSKHQRPHQD,QWKHVHFDVHVZHFDQQRWH[FOXGHWKDWWKHGHYHORSPHQWRIWKHVH
QHZKDUPRQLHVZDVLQIOXHQFHGE\DQRWKHUODQJXDJH
.HZZRUGVDUHDOOLQJXLVWLFVW\SRORJ\SKRQRWDFWLFVYRZHOKDUPRQ\ODQJXDJHFRQWDFWV9ROJD.DPDODQJXDJHDUHD

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
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ȺɧɧɨɬɚɰɢɹȽɚɪɦɨɧɢɹɝɥɚɫɧɵɯɬɢɩɢɱɧɚɞɥɹɹɡɵɤɨɜȼɨɥɝɨɄɚɦɫɤɨɝɨɚɪɟɚɥɚȽɚɪɦɨɧɢɹɝɥɚɫɧɵɯɢɦɟɥɚɦɟ
ɫɬɨɢɜɬɸɪɤɫɤɨɦɢɜɭɪɚɥɶɫɤɨɦɩɪɚɹɡɵɤɚɯɢɩɨɷɬɨɦɭɦɨɠɧɨɩɪɟɞɩɨɥɨɠɢɬɶɱɬɨɫɭɳɟɫɬɜɨɜɚɧɢɟɷɬɨɝɨɹɜɥɟɧɢɹ
ɹɜɥɹɟɬɫɹɹɡɵɤɨɜɵɦɧɚɫɥɟɞɢɟɦɢɥɢɩɪɨɫɬɨɫɥɭɱɚɣɧɨɫɬɶɸɉɪɢɷɬɨɦɨɞɧɚɤɨɧɟɤɨɬɨɪɵɟɬɢɩɵɝɚɪɦɨɧɢɢɝɥɚɫɧɵɯ
ɧɟɜɨɡɜɨɞɹɬɫɹɤɩɪɚɹɡɵɤɨɜɵɦɫɨɫɬɨɹɧɢɹɦɚɩɪɟɞɫɬɚɜɥɹɸɬɫɨɛɨɣɧɨɜɵɟɮɟɧɨɦɟɧɵȼɩɨɫɥɟɞɧɢɯɫɥɭɱɚɹɯɦɵɧɟ
ɦɨɠɟɦɢɫɤɥɸɱɢɬɶɱɬɨɢɯɩɨɹɜɥɟɧɢɟɨɛɭɫɥɨɜɥɟɧɨɜɥɢɹɧɢɟɦɞɪɭɝɢɯɹɡɵɤɨɜ
Ʉɥɸɱɟɜɵɟɫɥɨɜɚɚɪɟɚɥɶɧɚɹɥɢɧɝɜɢɫɬɢɤɚɬɢɩɨɥɨɝɢɹɮɨɧɨɬɚɤɬɢɤɚɝɚɪɦɨɧɢɹɝɥɚɫɧɵɯɹɡɵɤɨɜɵɟɤɨɧɬɚɤɬɵ
ȼɨɥɠɫɤɨɄɚɦɫɤɢɣɹɡɵɤɨɜɨɣɫɨɸɡ

,WVHHPVWREHXQGHEDWDEOHWKDWYRZHOKDUPRQ\LVW\SLFDOIRUWKHODQJXDJHVRIWKH9ROJD±.DPDDUHD,IZH
ORRNDWWKHJUDPPDUVRUFRXUVHERRNVRI&KXYDVK7DWDU%DVKNLUWKH0RUGYLQLFODQJXDJHV+LOORU0HDGRZ
0DULZHZLOOILQGLQIRUPDWLRQRQYRZHOKDUPRQ\9RZHOKDUPRQ\LVSUHVHQWHYHQLQVRPHGLDOHFWVRI8GPXUW
+RZHYHUE\DUHDOSKHQRPHQDZHXVXDOO\PHDQOLQJXLVWLFIHDWXUHVZKLFKDUHFRPPRQLQQRYDWLRQVRIODQ
JXDJHVVSRNHQLQDJLYHQDUHDZKLFKDUHUHVXOWVRIODQJXDJHFRQWDFWDQGXVXDOO\ZLGHVSUHDGPXOWLOLQJXDOLVP$
FODVVLFH[DPSOHIRUOLQJXLVWLFDUHDVLVWKH%DONDQDUHD6SUDFKEXQG*UHHN$OEDQLDQ0DFHGRQLDQ%XOJDULDQ
6HUE5RPDQLDQHWFZKLFKKDVIHDWXUHVVXFKDVWKHPHUJHURIJHQLWLYHDQGGDWLYHFDVHVSRVWSRVHGGHILQLWH
PDUNHUVGHYHORSHGIURPGHPRQVWUDWLYHSURQRXQVDQDO\WLFIXWXUH WHQVHZLWKDQDX[LOLDU\GHYHORSHGIURPD
YHUEPHDQLQJµZDQW¶WKHORVVRILQILQLWLYHVWUXFWXUHVOLNHI want that I (would) goLQVWHDGRII want to goHWF
7KHVHIHDWXUHVZHUHQRWW\SLFDOIRUWKHDQFHVWRUVRIWKHVHODQJXDJHVWKH\DUHDFRPPRQLQQRYDWLRQVRPHWLPHV
ZHFDQILQGWKHVRXUFHLQRQHODQJXDJHRUDQRWKHUEXWGLIIHUHQWIHDWXUHVFRPHIURPGLIIHUHQWVRXUFHV
7KHODQJXDJHVRIWKH9ROJD±.DPDDUHDDUHHLWKHURI7XUNLFRU8UDOLFRULJLQ%RWKSURWRODQJXDJHVH[KLE
LWHGYRZHOKDUPRQ\WKHUHIRUHZHFRXOGVXJJHVWWKDWWKHH[LVWHQFHRIYRZHOKDUPRQ\LQWKHDUHDIROORZVIURP
WKHKLVWRULFDOKHULWDJH LQVLGH ODQJXDJH IDPLOLHVDQG LVDPHUHFRLQFLGHQFH WKHPHHWLQJRI WZRJURXSVRI
ODQJXDJHVH[KLELWLQJYRZHOKDUPRQ\+RZHYHUZHNQRZWKDWDWOHDVWVRPHRIWKHYRZHOKDUPRQLHVGRQRW
RULJLQDWHIURPWKHSURWRODQJXDJHVEXWDUHQHZSKHQRPHQD,QWKHVHFDVHVZHFDQQRWH[FOXGHWKDWWKHGHYHO
RSPHQWRIWKHVHQHZKDUPRQLHVZDVLQIOXHQFHGE\DQRWKHUODQJXDJHRURWKHUODQJXDJHVDQGFRQVHTXHQWO\
ZHFDQVSHDNDERXWDQDUHDOSKHQRPHQRQLQWKHWLJKWHUVHQVH
%HUHF]NL>%HUHF]NLS@VWDWHVWKDWSDODWRYHODUKDUPRQ\LQ+LOO0DUL(DVWHUQ%LUVN0DULDQG
VRPH8GPXUWGLDOHFWVVSRNHQLQ7DWDUVWDQRU%DVKNRUWRVWDQGHYHORSHGGXHWRWKHLQIOXHQFHRI7XUNLFODQ
JXDJHV±EXWZLWKRXWDQ\DUJXPHQWRUUHIHUHQFHWRDUJXPHQWVRQWKHLQIOXHQFH7KHRQO\H[FHSWLRQLVIRUWKH
7DW\VKO\GLDOHFWRI8GPXUWVHHEHORZ6LQFHYRZHOKDUPRQ\FDQHPHUJHHYHQZLWKRXWIRUHLJQLQIOXHQFHLW
LVQRWVHOIHYLGHQWWKDWZHKDYHWRSUHVXPHIRUHLJQLQIOXHQFH
,QWKHIROORZLQJ,SUHVHQWWKHYRZHOV\VWHPVDQGYRZHOKDUPRQLHVRIWKHGLIIHUHQWODQJXDJHVRIWKHDUHD
,XVHWKH,QWHUQDWLRQDO3KRQHWLF$OSKDEHWVLQFHWKHUHDUHFRQVLGHUDEOHGLIIHUHQFHVEHWZHHQWKHDOSKDEHWVDQG
WUDQVFULSWLRQVEHWZHHQWKHGLIIHUHQWODQJXDJHVWKHUHIRUHWKHFRPSDULVRQZRXOGEHXQQHFHVVDULO\FRPSOLFDWHG
LQDQ\RWKHUZD\1H[W,ZLOOHQXPHUDWHWKHIHDWXUHVZKLFKRFFXULQWKHKDUPRQLHVRIWKHODQJXDJHVRIWKHDUHD
DQGGHPRQVWUDWHWKHPRVWLPSRUWDQWGLIIHUHQFHV$WWKHHQG,ZLOOFRQVLGHUWRZKDWH[WHQWWKHKDUPRQLHVLQ
GLIIHUHQWODQJXDJHVFRXOGLQIOXHQFHHDFKRWKHU

9RZHOKDUPRQLHVLQWKH9ROJD.DPDDUHD
6SHDNLQJDERXWYRZHOKDUPRQ\ LW LVD IXQGDPHQWDOTXHVWLRQZKDWNLQGRIYRZHO LQYHQWRU\ WKHJLYHQ
ODQJXDJHKDV7KHYRZHOV\VWHPRID ODQJXDJHVHHPV WRGHWHUPLQHZKDWNLQGRIYRZHODOWHUQDWLRQVGXH WR
YRZHOKDUPRQ\DUHSRVVLEOHLQWKHODQJXDJHKRZHYHUVRPHWLPHVZHILQGDOWHUQDWLRQVZKLFKDUHQRWSUHGLFW
DEOHIURPWKHYRZHOV\VWHPZKLOHVRPHSRVVLEOHRUHYHQSUREDEOHDOWHUQDWLRQVQHYHURFFXU
7KHGHVFULSWLRQRIDSKRQHPHV\VWHPLVDOZD\VDUHVXOWRIDQDO\VLVRIFRPSOH[SKRQHWLFSKHQRPHQD
DQGDOWHUQDWLRQVRIPRUSKRORJ\WKHUHIRUHWKHUHVXOW LVDOZD\VVXEMHFWWRGHEDWH1RWMXVW WKHDQDO\VLVRI
YRZHOKDUPRQ\PXVWEHEDVHGRQWKHYRZHOV\VWHPEXWWKHDQDO\VLVRIWKHYRZHOV\VWHPPXVWDOVREHEDVHG


RQYRZHOKDUPRQ\+HUH,KDYHQRSRVVLELOLW\WRJLYHDGHHSDQDO\VLVRIWKHSKRQRORJ\RIWKHJLYHQODQ
JXDJHVEXW,KDYHWRGUDZDWWHQWLRQWRWKHFDVHVZKHQWKHGHVFULSWLRQRIWKHYRZHOV\VWHPLVLQFRQIOLFWZLWK
WKHGHVFULSWLRQRIYRZHOKDUPRQ\
7RGD\DOORIWKHODQJXDJHVGLVFXVVHGKHUHDUHKLJKO\LQIOXHQFHGE\5XVVLDQLQVRPHFDVHVWKHUHDUHSKRQHPHV
ZKLFKRFFXUH[FOXVLYHO\LQ5XVVLDQORDQZRUGV3UHVHQWLQJWKHYRZHOV\VWHPV,ZLOOLJQRUHWKHVHSKRQHPHV%H
FDXVHRIWKHODFNRIGDWD,ZLOOQRWH[DPLQHWKHUROHRIWKHVHIRUHLJQSKRQHPHVLQWKHVHODQJXDJHVV\VWHPDWLFDOO\

7XUNLFODQJXDJHV
7KHUHDUHWKUHH7XUNLFODQJXDJHVVSRNHQLQWKHDUHD&KXYDVK7DWDUDQG%DVKNLU7DWDUDQG%DVKNLU
EHORQJWRWKH.LSFKDNJURXSRI7XUNLFODQJXDJHVWKH\DUHTXLWHFORVHO\UHODWHGWRHDFKRWKHUDQGWKH\
DUH LQ D VWURQJ FRQWDFW WKHUH DUH VRPH WUDQVLWLRQDO WDWDUL]HG%DVKNLU DQG EDVKNLUL]HG7DWDU GLDOHFWV
&KXYDVKLVWKHRQO\OLYLQJODQJXDJHRIWKHUHPRWH2JKXULFEUDQFKGLVWLQJXLVKHGIURPDOOWKHRWKHUFRQ
WHPSRUDU\7XUNLFODQJXDJHV

7DWDU
7DWDUKDVDYRZHOV\VWHPRIYRZHOV

 )URQW %DFN
8QURXQGHG 5RXQGHG 8QURXQGHG 5RXQGHG
+LJK/RQJ L \  X
0LG6KRUW ܼ ݡ ࡺ݁  ݜ
/RZ D  ܤ 

7KHGLIIHUHQFHEHWZHHQWKHKLJKDQGPLGYRZHOVFDQEHDQDO\]HGDVDGLIIHUHQFHLQOHQJWKRUDVDWHQVHOD[
RSSRVLWLRQLQWKDWFDVHZHFDQFRXQWZLWKWZRKHLJKWV6LQFHWKHFKDUDFWHULVWLFVRIWKLVGLVWLQFWLRQSOD\QRUROH
LQYRZHOKDUPRQ\ZHGRQRWGHDOZLWKLW$OWKRXJKܤLVDQDO\]HGDVDQLOODELDOYRZHOLWLVUHDOL]HGDVDODELDO
YRZHOLQWKHILUVWV\OODEOHDQGVOLJKWO\ODELDOL]HGLQWKHIXUWKHUV\OODEOHV7KHORZEODFNYRZHOܤLVODELDOLQ
WKHILUVWV\OODEOHDQGVOLJKWO\ODELDOL]HGLQWKHIROORZLQJV\OODEOHVH[FHSWIRUWKHODVWVWUHVVHGRQHHJ=DNLHY
S±LQUHFHQWOLWHUDWXUHLWLVDQDO\]HGDVDSKRQRORJLFDOO\LOODELDOYRZHO,Q'PLWULHY>'PLWULHY
S±@ZHILQGWKDWLWLVURXQGDOWKRXJKKHDGGVWKDWLWVODELDOL]DWLRQZDVQRWW\SLFDOIRUWKH0HVKHU
GLDOHFWDQGWKHROGGLDOHFWRI.D]DQ
7DWDUKDVSDODWRYHODUKDUPRQ\ IURQW ILUVWYRZHOVDUH IROORZHGE\ IURQWYRZHOVEDFN ILUVWYRZHOVDUH
IROORZHGE\EDFNYRZHOV%HVLGHDOWHUQDWLRQVܼa ࡺ݁ ݡaݜDQGDaܤWKHUHVHHPVDOVRWREHDQDOWHU
QDWLRQLa ࡺ݁ ࡬ܼ ZKLFKLVSUREDEO\EHWWHUWRDQDO\]HDVDQܼ ࡬ܼ a ࡺ݁ ࡬ܼ DOWHUQDWLRQ+RZHYHULIZHDFFHSWWKLV
DQDO\VLVLWLVTXHVWLRQDEOHZKHWKHULLVQHFHVVDU\LQWKHYRZHOLQYHQWRU\DQGVKRXOGQRWZHFRXQWZLWKMXVW
YRZHOV$QRWKHUSRVVLELOLW\LVWRVXSSRVHDKLJKXQURXQGHGEDFNYRZHO݁ZKLFKLVUHDOL]HGDVDGLSKWKRQJ
 ࡺ݁ ࡬ܼ ,QWKDWFDVHZHKDYHWRFRXQWZLWKYRZHOV7KHUHLVQRXa\DOWHUQDWLRQVLQFHXDQG\GRQRW
RFFXULQQRQILUVWV\OODEOHVDQGWKHUHIRUHLQVXIIL[HV
ɆLGYRZHOVDOVRWULJJHUODELDOYRZHOKDUPRQ\RIRWKHUPLGYRZHOVܼaݡ ࡺ݁ aݜEXWKLJKYRZHOV
GRQRW>%iOLQWS/LWYLQRYS6DILXOOLQD±)DWNKXOORYDS6DILXOOLQDS
=DNLHYS@0LGODELDOL]HGYRZHOVLQQRQILUVWV\OODEOHVRIVWHPVFDQRQO\RFFXUZKHQWKH\IROORZ
RWKHUPLGODELDOL]HGYRZHOV+LJKODELDOL]HGYRZHOVRQO\RFFXULQWKHILUVWV\OODEOHVRIVWHPV
3RSSH>3RSSHS@VWDWHVWKDWWKHUHLVQRODELDOKDUPRQ\LQ7DWDUEXWSUREDEO\KHZDVPLVOHGE\
7DWDURUWKRJUDSK\ZKLFKXVHVOHWWHUVRWKHUZLVHPDUNLQJLOODELDOYRZHOVLQQRQILUVWV\OODEOHVZKHQWKHODELDOLW\
RIWKHYRZHOVLVSUHGLFWDEOHIURPWKHODELDOLW\RIWKHYRZHOVLQWKHILUVWV\OODEOH,WVHHPVWKDW3RSSHZDVQRW
IXOO\DZDUHRIWKHVSHFLILFVRIPDUNLQJYRZHOVLQ7DWDURUWKRJUDSK\VLQFHKHZULWHVWKDWWKHVRIWVLJQLQGLFDWHV
WKDWтабигатьµQDWXUHFKDUDFWHU¶LVVXIIL[HGE\SDODWDODOORPRUSKVDOWKRXJKLWDOVRVLJQDOVWKDWWKHODVWYRZHO
LVSDODWDOWܤELJDW±FI6DILXOOLQD±)DWNKXOORYDSDQGLWLVWKHUHDVRQWKDWLWJHWVSDODWDOVXIIL[HV
+RZHYHUKLVVWDWHPHQWPD\EHWUXHIRURWKHUFDVHVVHHEHORZ$VWKHH[DPSOHVKRZVORDQZRUGVWHPVFDQ
EHH[FHSWLRQDOWRYRZHOKDUPRQ\

%DVKNLU
7KH%DVKNLULQYHQWRU\RIYRZHOVDQGYRZHOKDUPRQ\KLJKO\UHVHPEOHWKRVHRI7DWDU'PLWULHY>'PLWULHY
S±@DQDO\]HVWKHORZEDFNYRZHODVURXQGDQGVD\VZHILQGWKHVDPHYRZHOLQ7DWDU$FFRUGLQJWR
<XOGDVKHY><XOGDVKHYS@ܤLQQRQVWUHVVHGQRQODVWV\OODEOHVLVQRWVRFOHDUO\IRUPHGZKLFK
JLYHVWKHLOOXVLRQRIODELDOLW\
,QVRPHRWKHUFDVHVLWLVDOVRTXHVWLRQDEOHZKHWKHUWKHGLIIHUHQFHLVEHWZHHQWKHODQJXDJHVRUEHWZHHQWKH
GHVFULSWLRQV,FRXOGQRWILQGDQH[DPSOHIRUWKHLa ࡺ݁ ࡬ܼ DOWHUQDWLRQLQWKHGHVFULSWLRQV%DVKNLUDQGRQO\


VRPHVRXUFHVPHQWLRQLWLQ7DWDU>/LWYLQRYS6DILXOOLQDS@KRZHYHU=DNLHY>=DNLHY
S@GRHVQRWPHQWLRQWKLVDOWHUQDWLRQLQWKHGHVFULSWLRQRIYRZHOKDUPRQ\EXWKHLQFOXGHVDGLSK
WKRQJOLNHKLJKXQURXQGHGEDFNYRZHOLQWRWKHYRZHOV\VWHPLQSDUDQWKHVLV
'PLWULHY>'PLWULHYS@VWDWHVWKDWWKHYHODUDOORPRUSKRIVXIIL[HVRFFXUVDOVRDIWHUIRUHLJQ
VWHPVZLWKIURQWYRZHOVZKHQWKH\HQGLQDQRQSDODWDOL]HGFRQVRQDQWLQ%DVKNLUDVLQ7DWDUDQG&KX
YDVKFRQVRQDQWVDUHSDODWDOL]HGZKHQWKH\SUHFHGHRUIROORZIURQWYRZHOVEHQ]LQG ࡺ݁ Q¶SHWUROJHQ¶
LQVWHDGRIEHQ]LQGܼQ WHȤQLNWܤU ¶PHFKDQLFV WHFKQLFLDQV¶ LQVWHDGRIWHȤQLNWDU+H VWDWHV WKH
XVHRIWKHYHODUDOORPRUSKLQWKLVSRVLWLRQLVW\SLFDOIRUVSRNHQODQJXDJHZKLOHLQZULWLQJKDUPRQLFIRUPV
DUHXVHG+HDOVRVWDWHVWKDWODELDOKDUPRQ\GRHVQRWZRUNLQIRUHLJQZRUGVHLWKHUPRWRUș ࡺ݁ QµPRWRU
JHQ¶ LQVWHDGRIPRWRUșݜQ+RZHYHU WKH UHDVRQKHUH FDQEH WKDW RZKLFKRFFXUV H[FOXVLYHO\ LQ
IRUHLJQ5XVVLDQZRUGVLVSKRQHWLFDOO\GLIIHUHQWIURPݜ,IRXQGQRVLPLODUGDWDRQ7DWDULQWKHOLWHUD
WXUHKRZHYHU,IRXQGWKHIRUPSOXUDOJHQLWLYHIRUPбензиннарныңEHQ]LQQܤUQ݁ࡺƾLQ7DWDU:LNLSHGLD
ZKLFKVKRZVWKDWWKHSKHQRPHQRQLVSUHVHQWLQ0RGHUQ7DWDU

&KXYDVK
7KH&KXYDVKYRZHOLQYHQWRU\FRQVLVWVRIYRZHOV.UXHJHU>.UXHJHU S@VXJJHVWVWKH
IROORZLQJV\VWHP

 )URQW %DFN
8QURXQGHG 5RXQGHG 8QURXQGHG 5RXQGHG
+LJK/RQJ L \ ݁ X
/RZ H ° ܤ ܧ

/RZURXQGHGYRZHODUHVKRUWHUDQGDUHGURSSHGRUSURQRXQFHGDVDVFKZDPDQ\WLPHVLQIDVWVSHHFK
WKHUHIRUHWKH\DUHFDOOHGUHGXFHG7KHURXQGHGQHVV RIܧLVEDVHGRQWKHIDFWWKDWLWLVURXQGHGZKHQ
VWUHVVHG >.UXHJHU S @ZKLFK VHHPV WREH DJRRGDUJXPHQW DW ILUVW VLJKW.UXHJHU >.UXHJHU
 S @ DOVR VWDWHV WKDW °KDV ODELDO DOORSKRQHVEXW LW UHPDLQV XQFOHDU LQZKLFKFLUFXPVWDQFHV 
+RZHYHU LQPRVW RI WKH FDVHV WKHVH SKRQHPHV DUH UHDOL]HG DV XQURXQGHG7KHUH DUH RWKHU DUJXPHQWV
DJDLQVWWKHDQDO\VLVRIWKHVHYRZHOVDVODELDOE\GHIDXOW)LUVWRIDOOWKHUHLVQRUHDVRQZK\DORZURXQGHG
YRZHOVKRXOGEHUHDOL]HGVKRUWHUWKDQRWKHURQHV0RUHRYHUWKHUHDUHGLDOHFWVZKHUHWKHUHDUHWZRGLIIHU
HQWIURQWSKRQHPHVRQHRIZKLFKLVUHDOL]HGDVURXQGHGWKHRWKHUDVXQURXQGHG±WKHODWWHUKDVQRSODFH
LQWKHWDEOHDERYH1RQHWKHOHVVWKHUHLVDÄIXOO´QHYHUUHGXFHGRLQ5XVVLDQORDQZRUGV WKHVWDWXVRI
ZKLFKFDQEHDQDO\]HGDVSKRQHPLFLQ&KXYDVKZKLFKKDVQRSODFHLQWKHWDEOHDERYHHLWKHU.UXHJHU
V
DQDO\VLV GRHV QRW DFFRXQW IRU WKH UHGXFWLRQ DQGGHODELDOL]DWLRQ RI WKH YRZHOV JLYHQDV ORZEDFNKHUH
7KHUHIRUHLWVHHPVWKDWWKHDQDO\VLVRI$QGUHHY>$QGUHHYS@LVEHWWHU

 )URQW %DFN
8QURXQGHG 5RXQGHG 8QURXQGHG 5RXQGHG
+LJK L \ ݁ X
0LG ԥH  ܶ 
/RZ   ܤ 

+RZHYHUWKHUHLVQRFOHDUUHDVRQRISXWWLQJԥDQGHLQWRWKHVDPHFHOOLQWKDWFDVHZHILQGQRSKRQHPLF
GLIIHUHQFHEHWZHHQWKHWZRYRZHOV7KHHaܤDOWHUQDWLRQGXHWRYRZHOKDUPRQ\LVDOVRDJRRGDUJXPHQWWR
SXWWKHPLQWRWKHVDPHURZWKHUHIRUH,VXJJHVWWKHIROORZLQJV\VWHP

 )URQW %DFN
8QURXQGHG 5RXQGHG 8QURXQGHG 5RXQGHG
+LJK L \ ݁ X
0LG ԥ  ܶ R
/RZ H  ܤ 

1RQHWKHOHVVWKHGLIIHUHQFHEHWZHHQPLGDQGORZYRZHOVVHHPWREHUDWKHULQDWHQVHOD[RSSRVLWLRQWKDQ
LQKHLJKWWKHUHIRUHZHFDQVXJJHVWWKDWWKHUHLVDURXQGHGXQURXQGHGRSSRVLWLRQDPRQJKLJKYRZHOVDQGD
WHQVHOD[RSSRVLWLRQEHWZHHQORZYRZHOVZLWKWKHH[FHSWLRQRIRZKLFKLVDUHDOPLGYRZHO


,QPRVWRIWKHFDVHVWKHUHLVDVWHPLQWHUQDOSDODWRYHODUKDUPRQ\LQQDWLYHVWHPV,QVXIIL[HVXVXDOO\WKHUH
LVDSDODWRYHODUDOWHUQDWLRQGXHWRWKHYRZHOVRIWKHVWHPEHWZHHQORZYRZHOVHaܤԥaܶDOWKRXJK
WKHUHDUHDOVRVXIIL[HVZKLFKDUHDOZD\VXVHGZLWKDSDODWDOORZYRZHOHJԥUGSHUVRQVLQJXODUSRVVHVVLYH
VXIIL[VHPSOXUDOVXIIL[7KHODWWHUDUHDOZD\VRSDTXHIROORZHGE\SDODWDOYDULDQWVRIDOWHUQDWLQJVXIIL[HV
,KDYHIRXQGRQO\RQHVXIIL[ZLWKKLJKYRZHOXa\QGSHUVRQVLQJXODUSRVVHVVLYHVXIIL[ZKLFKLVXVXDOO\
QRWPHQWLRQHGLQWKHGHVFULSWLRQRIYRZHOKDUPRQ\LQWKHJUDPPDWLFDOVNHWFKHVRI&KXYDVK>.UXHJHU
S/DQGPDQQS@EXWLWLVPHQWLRQHGLQ$QGUHHY>$QGUHHYS@6LQFH݁GRHVQRWRFFXU
LQQRQILUVWV\OODEOHVRIZRUGV>$QGUHHYS@ZHFDQQRWILQGLa݁DOWHUQDWLRQLQVXIIL[HV+RZ
HYHU,FRXOGQRWILQGDQ\VXIIL[HVHLWKHUZLWKDQRQDOWHUQDWLQJL
$V LQ 7DWDU DQG %DVKNLU &KXYDVK FRQVRQDQWV DUH XVXDOO\ SDODWDOL]HG EHIRUH DQG DIWHU DQG RI
FRXUVHEHWZHHQSDODWDOYRZHOV+RZHYHULWLVQRWWKHFDVHLQORDQZRUGV)RUH[DPSOH.UXHJHU>.UXH
JHUS@PHQWLRQVWKDWIRUHLJQZRUGVOLNHWHȤQLNµWHFKQLFLDQ¶DUHVXIIL[HGE\WKHYHODUYDULDQWV
RIWKHVXIIL[HVDOWHUQDWLQJGXHWRYRZHOKDUPRQ\XQOLNHVWܤULNµROGPDQ¶DQROGHUORDQZRUGZKLFK
HQGVLQDNSDODWDOL]HGE\L+RZHYHUKHPHQWLRQVRQO\ZRUGVZLWKDZRUGILQDONWKHUHIRUH RQH
FDQVXJJHVW WKDW EHQ]LQZLOOQHYHUEHVXIIL[HGZLWK WKHSDODWDOYDULDQWVRIVXIIL[HV1RQHWKHOHVV LQ
&KXYDVK:LNLSHGLDZHILQGLQVWUXPHQWDOIRUPVOLNHбензинпаEHQ]LQSDDQGQRWбензинпеEHQ]LQ
SH ,Q $QGUHHY >$QGUHHY  S @ ZH ILQG D GDWLYH IRUP бригадира EULJDGMLUD LQVWHDG RI
бригадиреEULJDGMLUHZKLFKZHZRXOGH[SHFWEDVHGRQWKHYRZHOV0RUHRYHULQ&KXYDVK:LNLSH
GLDZHILQGGDWLYHIRUPVRIсловарьVORYDUMµGLFWLRQDU\¶словареVORYDUMHQRWсловаряVORYDUMD
ZKLFKVKRZVWKDWLQWKHVHFDVHVWKHODVWFRQVRQDQWRIWKHVWHPWULJJHUVYRZHOKDUPRQ\LQGHSHQGHQWO\
RIWKHTXDOLWLHVRIWKHYRZHOVLQWKHVWHP
:HFDQDOVRILQGSDODWDOL]HGFRQVRQDQWSKRQHPHVOMQMWMLQQDWLYH&KXYDVKZRUGV:KHQWKH\VWDQG
DWWKHHQGRIWKHVWHPWKHSDODWDODOORPRUSKRIVXIIL[HVDOWHUQDWLQJGXHWRYRZHOKDUPRQ\IROORZWKHPGDWLYH
IRUPсупӑнеVXSܶQMHсупӑняVXSܶQMDRIсупӑньVXSܶQMµVRDS¶>6HUJHHY@

8UDOLFODQJXDJHV
$OOWKH8UDOLFODQJXDJHVVSRNHQLQWKH9ROJD±.DPDDUHDEHORQJWRWKH)LQQR3HUPLFEUDQFKRIWKH
)LQQR8JULFJURXSRI8UDOLFODQJXDJHV8GPXUWEHORQJVWRWKH3HUPLFEUDQFKZLWK.RPL.RPL=\U\DQ
DQG.RPL3HUP\DNDOWKRXJK8GPXUWDQGWKH.RPLDUHQRWPXWXDOO\LQWHOOLJLEOHWKHLUUHVHPEODQFHLV
XQDPELJXRXV0DULLVPRUHFORVHO\UHODWHGWR(U]\DDQG0RNVKDWKDQWKH3HUPLFODQJXDJHVEXW(U]\D
DQG0RNVKDDUHPRUHFORVHO\UHODWHGWR)LQQLFODQJXDJHVDV)LQQLVKRU(VWRQLDQDQG6DDPLWKDQ0DUL
0DULLVFRQVLGHUHGWREHRQHODQJXDJHZLWKWZRVWDQGDUGV+LOO0DULDQG0HDGRZ0DULLQIDFWWKHWZR
VWDQGDUGVDUHEDVHGRQWZRGLDOHFWVRIWKHGLDOHFWFRQWLQXXP(YHQWKHWZRHQGVRIWKHFRQWLQXXPSUH
VHUYHGDUHODWLYHO\KLJKGHJUHHRIPXWXDOXQGHUVWDQGDELOLW\7KH0RUGYLQLFODQJXDJHV(U]\DDQG0RNVKD
DUHFRQVLGHUHGWREHFORVHO\UHODWHGEXWGLIIHUHQWODQJXDJHVHDUOLHUWKH\ZHUHFRQVLGHUHGYDULDQWVRIWKH
0RUGYLQODQJXDJH7KH\DUHPXWXDOO\LQWHOOLJLEOHDWDFHUWDLQGHJUHHDQGWKHUHDUHHYHQWUDQVLWLRQDOGLD
OHFWVEHWZHHQWKHPEXWWKHLUVSHDNHUVLGHQWLI\WKHPVHOYHVDVPHPEHUVRIGLIIHUHQWFRPPXQLWLHV'HVSLWH
WKHUHODWLYHO\FORVHUHODWHGQHVVRIWKH0RUGYLQLF)LQQLFDQG6DDPLODQJXDJHVWKH\DUHQRWPXWXDOO\XQ
GHUVWDQGDEOHDWDOO
7KH0RUGYLQLFWKH0DULDQGWKH3HUPLFODQJXDJHVDUHUHODWLYHO\GLVWDQWO\UHODWHGDQGWKH\H[KLELWYHU\
GLIIHUHQWNLQGVRIKDUPRQ\7KHVHGLIIHUHQFHV DUHTXLWHJUHDWQRW MXVWDPRQJEXW DOVR LQVLGH WKHGLIIHUHQW
JURXSVRUHYHQEHWZHHQGLDOHFWVRIWKHVDPHODQJXDJH

(U]\D
(U]\DKDVMXVWILYHYRZHOV

 )URQW %DFN
+LJK L X
0LG H R
/RZ  ܤ

$OOYRZHOVWULJJHUDOWHUQDWLRQHaRZKLFKPHDQVWKDWLWLVQRWFOHDUZKHWKHULWLVDFDVHRIODELDORU
SDODWRYHODUKDUPRQ\6LQFHWKHXQURXQGHGEDFNܤLVIROORZHGE\URXQGHGEDFNRZHFDQFRQFOXGHWKDWLWLV
DFDVHRISDODWRYHODUKDUPRQ\0RUHRYHUHYHQVWHPILQDOSDODWDOL]HGFRQVRQDQWVFDQWULJJHUWKHVHOHFWLRQRI
HZKLFKLVDQRWKHUDUJXPHQWIRUKDYLQJSDODWRYHODUKDUPRQ\LQ(U]\D
+RZHYHULQ(U]\DZHFDQQRWVSHDNDERXWYRZHOKDUPRQ\ZHVKRXOGUDWKHUVSHDNDERXWFRPSOH[&9
KDUPRQ\:HKDYHVHHQWKDWLQWKH7XUNLFODQJXDJHVRIWKHUHJLRQFRQVRQDQWVFDQLQIOXHQFHYRZHOKDUPRQ\


7KHUHWKHVHFDVHVDUHTXLWHSHULSKHUDOVROHO\RFFXUULQJLQIRUHLJQZRUGV,Q(U]\DKRZHYHUWKHVHSKHQRPHQD
DUHPRUHZLGHVSUHDGHYHQQDWLYHZRUGVDUHDIIHFWHG
,Q(U]\D WKHUH LVDSKRQHPLFGLVWLQFWLRQEHWZHHQSDODWDOL]HGDQGQRQSDODWDOL]HGFRURQDOFRQVRQDQWV
:KHQDIURQWYRZHOIROORZVDQRQSDODWDOL]HGFRQVRQDQW WKHYRZHO LVSURQRXQFHGVRPHZKDWUHWUDFWHGDV
5XVVLDQыEXWQRWMXVWWKHKLJKEXWDOVRWKHPLGYRZHO%DFNYRZHOVFDQIROORZSDODWDOL]HGFRQVRQDQWVEXW
WKHUHLVQRFRQVLGHUDEOHDGYDQFHLQWKHLUSURQXQFLDWLRQLQWKLVFDVH1RQFRURQDOFRQVRQDQWVDUHQHYHUSDODWDO
L]HGSKRQHPLFDOO\EXWDUHSDODWDOL]HGSKRQHWLFDOO\LQWKHQHLJKERUKRRGRIIURQWYRZHOV
7KHFRPSOH[LW\RI&9KDUPRQ\FDQEHGHPRQVWUDWHGZLWKWKHIROORZLQJFDVHVEDVHGRQ.HUHV]WHVS
x ERWKWULJJHUVDQGWDUJHWVDUHYRZHOVNXGRVRQ]RµLQKLVKHUKRXVH¶YHOMHVHQ]HµLQKLVKHUYLOODJH¶
x ERWKWULJJHUVDQGWDUJHWVDUHFRQVRQDQWVNܤOWµILVKSOXUDO¶NܤOMWMµZLOORZV¶
x WULJJHUVDUHYRZHOVEXWWDUJHWVDUHFRQVRQDQWVNXGRWµKRXVHV¶YHOMHWMµYLOODJHV¶
x WULJJHUV DUH YRZHOV DQG WDUJHWV DUH ERWK YRZHOV DQGFRQVRQDQWV NXGRYWRPR µZLWKRXW D KRXVH¶
YHOMHYWMHPHµZLWKRXWDYLOODJH¶
x WULJJHUVDUHFRQVRQDQWVDQGWDUJHWVDUHERWKYRZHOVDQGFRQVRQDQWVNܤOGRµIURPDILVK¶NܤOMGMH
µIURPDZLOORZ¶
7KHUHDUHVRPHVXIIL[HVZLWKQRQDOWHUQDWLQJYRZHOVLܤDQGHYHQH,Q6WDQGDUG(U]\DXLVYHU\
UDUHLQQRQILUVWV\OODEOHVDQGLWQHYHUHPHUJHVLQVXIIL[HV+RZHYHUWKHUHDUHGLDOHFWVZKHUHZHILQGDQLa
XDOWHUQDWLRQLQVWHDGRIWKHHaRDOWHUQDWLRQRI6WDQGDUG(U]\D,QRWKHUGLDOHFWVWKHUHLVQRKDUPRQ\DW
DOOLQVWHDGRIQRQILUVWV\OODEOH6WDQGDUG(U]\DHDQGRZHILQGDVFKZDOLNHYRZHO
,QVRPHGLDOHFWVRI(U]\DZHFDQILQGDQRWKHUNLQGRIKDUPRQ\EHVLGHWKHSDODWRYHODURQHKHLJKWKDU
PRQ\>&\JDQRYS±@7KHUHDUHWZRNLQGVRIKHLJKWKDUPRQ\SURJUHVVLYHDQGUHJUHVVLYH,QVRPH
GLDOHFWVVSRNHQDORQJWKHULYHU6XUDDQGLWV WULEXWDULHVZHILQGLaXDOWHUQDWLRQDVGHIDXOWEXWHaR
DOWHUQDWLRQDIWHUHDQGR7KLVLVDNLQGRISURJUHVVLYHDVVLPLODWLRQ,QVRPHRWKHUGLDOHFWVHaRDOWHUQD
WLRQLVWKHGHIDXOWEXWWKHUHLVLaXDOWHUQDWLRQEHIRUHD&\JDQRYVSHDNVDERXWUHJUHVVLYHDVVLPLODWLRQ
$OWKRXJKLWLVFHUWDLQO\UHJUHVVLYHLWVKRXOGUDWKHUEHFRQVLGHUHGGLVVLPLODWLRQLWLQFUHDVHVWKHGLIIHUHQFHEH
WZHHQWKHYRZHOVIROORZLQJHDFKRWKHU

0RNVKD
0RNVKDKDVYRZHOV

 )URQW %DFN
+LJK L X
0LG H R
/RZ D ܤ
5HGXFHG ԥ

,Q0RNVKDZHILQGQRHRURLQQRQILUVWV\OODEOHVZKHUHZHILQGWKHVHYRZHOVLQ6WDQGDUG(U]\DZH
ILQGԥLQ0RNVKD,QQRQILUVWV\OODEOHVRIVWHPVZHILQGXRQO\EHIRUHIDQGYLRQO\EHIRUHMZKLFK
FDQEHGHOHWHGDWWKHHQGRIWKHVWHP,QQRQILUVWV\OODEOHVZHXVXDOO\ILQGORZRUUHGXFHGYRZHOV,QVXIIL[HV
WKHUHDUHSDODWRYHODUDOWHUQDWLRQVDaܤDQGLaXEXWWKH\FDQEHWULJJHUHGH[FOXVLYHO\E\FRQVRQDQWV
NܤOJܤµE\DORQJDILVK¶NܤOMJDµE\DORQJDZLOORZ¶NXGXµLQWRDKRXVH¶aYHĐLµLQWRDYLOODJH¶
7KHUHGXFHGYRZHOԥDOVRKDVEDFNDQGIURQWDOORSKRQHVEXWLWVTXDOLW\GHSHQGVRQWKHFRQVRQDQWVQH[WWRLW
QRWRQWKHRWKHUYRZHOVLQWKHZRUG
:HFDQFRQFOXGHWKDWWKHUHLVQRYRZHOKDUPRQ\LQ0RNVKD

+LOO0DUL
,QWKH6WDQGDUG+LOO0DULYRZHOLQYHQWRU\ZHILQGYRZHOV

 )URQW %DFN
8QURXQGHG 5RXQGHG 8QURXQGHG 5RXQGHG
+LJK L \  X
0LG H ¡  R
/RZ D  ܤ 
5HGXFHG ԥ  ܶ 



,Q+LOO0DULZHILQGSDODWRYHODUKDUPRQ\,QQDWLYHVWHPVZHKDYHRQO\EDFNYRZHOV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DQGWKHTXDOLW\RIܶRUܶVEHWZHHQWKHODVWIXOOYRZHO
DQGWKHZRUGILQDOYRZHOZLOOQRWFKDQJHNXGRµKXW¶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ILQDOYRZHOZLOOEHH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 /
DZJXVWܶݕWR µLQ$XJXVW¶ 
SROMHݕWH µRQD IRRWEDOO
ILHOG¶
WDUWXݕWRµLQ7DUWX¶>,VDQEDHYS5LHVHHWDOS@

0DULGLDOHFWV
6WDQGDUG+LOO0DULLVEDVHGRQWKHGLDOHFWVVSRNHQDURXQG.R]PRGHP\DQVNDQG6WDQGDUG0HDGRZ0DULLV
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
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KDUPRQ\FDQEHGLVWXUEHGE\FRQVRQDQWV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WUDFHVRIYRZHOKDUPRQ\LQWKHILUVWWZRV\OODEOHVRIVWHPVDSSHDULQ7XUNLFORDQVWHPV.HOPDNRY>.HOPDNRY
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%HORZ,JLYHDQRYHUYLHZRIWKHPRVWLPSRUWDQWIHDWXUHVZKLFKVKRZWKHGLIIHUHQFHVEHWZHHQWKHYRZHOV
KDUPRQLHVRIWKH9ROJD±.DPDUHJLRQ2QO\WKRVHIHDWXUHVDUHWDNHQLQWRDFFRXQWZKLFKDUHGLVWLQFWLYHEHWZHHQ
DWOHDVWWZRODQJXDJHVRIWKHUHJLRQ)RUH[DPSOHDVLQ+LOO0DULiDQGeNLQGYRZHOVFDQEHFRPELQHGZLWKEDFN
YRZHOVLQWKHVWHPVLPLODUO\WR)LQQLVKDQG+XQJDULDQ+RZHYHULQ)LQQLVKLIiDQGRUeIROORZVEDFNYRZHOV
WKHEDFNDOORPRUSKRIWKHVXIIL[ZLOOEHXVHGVRPHIRUHLJQZRUGVFDQEHH[FHSWLRQVZKHUHDOWHUQDWLRQLVDOORZHG
SDUWLWLYHVLQJXODUadverbia ~ adverbiä,Q+XQJDULDQKRZHYHUWKHVLWXDWLRQLVPXFKPRUHFRPSOLFDWHGEXWLQ
VRPHFDVHVEDFNLQVRPHRWKHUFDVHVIURQWDOORPRUSKVDUHXVHGDQGPDQ\WLPHVZHILQGDOWHUQDWLRQV7KLVLVDQ
LPSRUWDQWGLIIHUHQFHEHWZHHQWKHVLPLODUSKHQRPHQDRI+LOO0DUL)LQQLVKDQG+XQJDULDQEXWLVQRWUHIOHFWHGLQ
WKHIROORZLQJWDEOHEHFDXVHWKHUHLVQRVLPLODUGLIIHUHQFHEHWZHHQWKHODQJXDJHVRIWKHUHJLRQ
0\DLPLVWRH[SORUHZKHWKHUWKHUHDUHRUWKHUHDUHQRVLPLODUYRZHOKDUPRQLHVZKLFKFRXOGKDYHHPHUJHG
GXHWRODQJXDJHFRQWDFW7KHUHIRUH
x ,VXPPDUL]HWKHGDWDLQDWDEOHWKHFRPPHQWVDQGH[SODQDWLRQWRZKLFKFRPHDIWHULW7KLVZD\LWLV
HDVLHUWRQRWLFHGLIIHUHQFHVDQGVLPLODULWLHV
x 6LQFH WKH DLP LV WKH FRPSDULVRQ RI YRZHO KDUPRQLHV , LJQRUH ODQJXDJHV ODFNLQJ YRZHO KDUPRQ\
0RNVKD0DUL GLDOHFWVZLWKRXW YRZHO KDUPRQ\ 6WDQGDUG8GPXUW DQGPRVW RI WKH GLDOHFWV'LDOHFWV DUH
LJQRUHGIRUWKHODFNRIGHWDLOHGGHVFULSWLRQRIYRZHOKDUPRQ\LQWKHP7KHRQO\H[FHSWLRQLQ7DW\VKO\8GPXUW
RIZKLFKZHKDYHDUHODWLYHO\WKRURXJKGHVFULSWLRQDQGZKLFKLVH[WUHPHO\LQWHUHVWLQJIURPWKHSRLQWRIYLHZ
RIODQJXDJHFRQWDFW0DULGLDOHFWVZRXOGEHDOVRZRUWKFRQVLGHULQJKRZHYHUWKH\VKRZMXVWYDULHWLHVRIWKH
SKHQRPHQDSUHVHQWLQWKHH[DPLQHGVWDQGDUGV(U]\DGLDOHFWVGHVHUYHH[WUHPHDWWHQWLRQIRUKHLJKWKDUPRQ\
EXWVLQFH WKLVSKHQRPHQRQLVQRW UHSRUWHG LQDQ\RWKHU ODQJXDJHVRI WKHDUHD LW LVRXWRIWKHVFRSHRIP\
LQWHUHVW6LQFH7DWDUDQG%DVKNLUYRZHOKDUPRQ\VKRZVQRFRQVLGHUDEOHGLIIHUHQFHH[FHSWIRUWKHLa ࡺ݁ ࡬ܼ 
DOWHUQDWLRQLQ7DWDUQRWUHSRUWHGIRU%DVKNLUDQGWKHLUVLPLODULW\LVGXHWRFRPPRQKHULWDJHQRWFRQWDFW,ZLOO
WDNHWKHPDVRQHODQJXDJH
x 7RSUHVHQWWKHSRVVLELOLWLHVRIFRQWDFW,ZLOOHQXPHUDWHODQJXDJHVLQWKHWDEOHQRWGXHWRRULJLQEXWIURP
:HVWWR(DVW2IFRXUVHDQ\RUGHULVTXLWHLQDGHTXWHVLQFHODQJXDJHWHUULWRULHVRYHUODSWKH\FKDQJHGRYHU
WLPHWRGD\&KXYDVKDQG8GPXUWWHUULWRULHVDUHIDUIURPHDFKRWKHUEXWHDUOLHUWKHUHZDVVWURQJFRQWDFWEHWZHHQ
WKHWZRODQJXDJHVDQGIRUH[DPSOHDOOWKHODQJXDJHVZHUHLQIOXHQFHGE\7DWDU0\FRPSURPLVHVROXWLRQLV
WKLVRUGHU(U]\D&KXYDVK+LOO0DUL7DWDU%DVKNLU0HDGRZ0DULDQG7DW\VKO\8GPXUW
,QIHDWXUHVZKHQ,FRXQWYRZHOV,LJQRUHYRZHOVZKLFKRFFXUH[FOXVLYHO\LQQHZ5XVVLDQORDQZRUGV
$EEUHYLDWLRQVDUHUHVROYHGLQWKHWH[WEHORZWKHWDEOH

/DQJXDJHIHDWXUH (U]\D &KXY +0DUL 7DW%DVK 00DUL 7DW\VKO\8GP
/+  ± ±   ±
/+WULJJHUV    P KP 
/+WDUJHWV    P P 
/+SDLUV      
/+VDPHKHLJKWFRQVWUDLQW     ± 
/+3+GRPLQDQFH    ± /+ 
3+WULJJHUV      
3+WDUJHWV P POUO UO D P U
3+SDLUV    "  
3+LQVWHPV ±    ± ±
&RQVRQDQWVLQ3+   ±  ± ±

3DODWRYHODUIURQWEDFNKDUPRQ\3+
$OO ODQJXDJHV LQWKHDUHDH[KLELWLQJYRZHOKDUPRQ\H[KLELWIURQWEDFNKDUPRQ\ WKHUHIRUH WKH ODFNRU
SUHVHQFHRISDODWRYHODUKDUPRQ\LVQRWLQFOXGHGLQWKHWDEOHDVDIHDWXUH+RZHYHULWLVZRUWKPHQWLRQLQJ
EHFDXVHLWFRQQHFWVWKHODQJXDJHVRIWKHDUHD



/DELDOURXQGQHVVKDUPRQ\/+
&RQWUDU\WRSDODWDOKDUPRQ\ODELDOKDUPRQ\RFFXUVMXVWLQVRPHRIWKHODQJXDJHVRIWKHDUHD7DWDU%DVK
NLUDQG0HDGRZ0DUL±PHDQVWKHDEVHQFHWKHSUHVHQFHRIYRZHOKDUPRQ\(U]\DLVDVSHFLDOFDVHVLQFH
WKHHaRDOWHUQDWLRQFRXOGDOVREHWKHUHVXOWRIODELDOKDUPRQ\EXWLWLVWULJJHUHGE\WKHSDODWDOLW\YHODULW\
RIYRZHOVDQGSDODWDOL]DWLRQRIFRQVRQDQWV(PSW\FHOOVVKRZWKDWWKHIHDWXUHLVQRWLQWHUSUHWDEOHLQWKHODQ
JXDJHLQWKLVFDVHEHFDXVHRIWKHODFNRIODELDOKDUPRQ\

7ULJJHUVRIODELDOKDUPRQ\
1RWDOOWKHYRZHOVPXVWWULJJHUODELDOKDUPRQ\HYHQLQODQJXDJHVZKHUHWKLVNLQGRIKDUPRQ\H[LVWV,Q
WKHWDEOHPVWDQGVIRUPLGYRZHOVKIRUKLJKYRZHOV

7DUJHWVRIODELDOKDUPRQ\
1RWDOOYRZHOVDOWHUQDWHGXHWRODELDOKDUPRQ\+HUHPVWDQGVIRUPLGYRZHOVDJDLQ+RZHYHUZHKDYH
WRUHPHPEHUWKDW7DWDU%DVKNLUPLGYRZHOVDUHVKRUWHUWKDQWKHRWKHUYRZHOVRIWKHODQJXDJHZKLFKLVQRW
WUXHIRU0HDGRZ0DULWKHUHIRUHWKH\FDQEHDQDO\]HGDOVRDVUHGXFHGOD["YRZHOV7KHUHIRUHWKHVDPHYDOXH
LQWKHFHOOVPD\EHPLVOHDGLQJ

3DLUVLQODELDOKDUPRQ\
7KLVIHDWXUHSUHVHQWVWKHODVWSKHQRPHQRQIURPDQRWKHUSRLQWRIYLHZKRZPDQ\RIWKHSRWHQWLDODOWHU
QDWLQJSDLUVRIWKHYRZHOV\VWHPUHDOO\VKRZDOWHUQDWLRQ3RWHQWLDODOWHUQDWLQJSDLUVDUHWKHYRZHOVZKLFKVKRZ
GLIIHUHQFHH[FOXVLYHO\LQODELDOL]DWLRQ,Q7DWDU%DVKNLUZHILQGWKUHHVXFKSDLUV\aXܼaݡDQG ࡺ݁ a
ݜEXWRQO\WKHODVWWZRVKRZDOWHUQDWLRQ,Q0HDGRZ0DULZHILQGWZRVXFKSDLUV\aXDQG¡aREXW
RQO\WKHODVWDOWHUQDWLRQLVDWWHVWHG,Q(DVWHUQGLDOHFWVERWKDUHDWWHVWHGEXWLQGLIIHUHQWSRVLWLRQ¡aR
DOWHUQDWLRQLQWKHZRUGILQDOSRVLWLRQDQG\aXDOWHUQDWLRQLQVLGHWKHZRUG7KLVIHDWXUHFDQDOVREHLQWHUHVWLQJ
IRUODQJXDJHVODFNLQJODELDOKDUPRQ\&KXYDVK+LOO0DULDQG7DW\VKO\8GPXUWKDYHWZRWZRSDLUVRIYRZHOV
ZKLFKFRXOGDOWHUQDWHGXHWRYRZHOKDUPRQ\EXWWKH\GRQRW2QWKHFRQWUDU\(U]\DODFNVODELDOKDUPRQ\
VLQFHWKHUHDUHQRWZRYRZHOVZKLFKZRXOGGLIIHURQO\LQODELDOLW\+RZHYHUWKHFDXVDOUHODWLRQLVTXHVWLRQDEOH
KHUHVLQFH(U]\DDOVRODFNVYRZHOVZKLFKZRXOGGLIIHURQO\LQIURQWQHVVEDFNQHVVEXWGRHVQRWODFNDOWHUQDWLRQ
GXHWRIURQWQHVVEDFNQHVV

6DPHKHLJKWFRQVWUDLQWLQODELDOKDUPRQ\
7KLVIHDWXUHUHIHUVWZRWKHODVWWKUHHIHDWXUHVIURPDQHZSRLQWRIYLHZGRYRZHOVWULJJHUODELDOKDUPRQ\
LIDQGRQO\ LI WKH WULJJHUDQG WDUJHWYRZHOVDUHRI WKHVDPHKHLJKW")RU7DWDU%DVKNLU  VWDQGV VLQFH WKH
DOWHUQDWLRQRIWKHPLGYRZHOVLVWULJJHUHGH[FOXVLYHO\E\PLGYRZHOVKRZHYHUDOWHUQDWLRQRIKLJKYRZHOVLV
QRWWULJJHUHGE\KLJKYRZHOVLQWKLVFDVHWKHIHDWXUHZRXOGEH)RU0HDGRZ0DUL±LVEDVHGRQWKHIDFW
WKDWERWKKLJKDQGPLGYRZHOVWULJJHURIDOWHUQDWLRQRIPLGYRZHOVKRZHYHUWKHDOWHUQDWLRQRIKLJKYRZHOV
FDQQRWEHWULJJHUHGHLWKHUE\KLJKRUPLGYRZHOV,IERWKKLJKDQGPLGYRZHOVZRXOGWULJJHUWKHDOWHUQDWLRQRI
ERWKKLJKDQGPLGYRZHOVDVLQ+XQJDULDQWKHYDOXHZRXOGEH±

7KHGRPLQDQFHRIODELDORUSDODWRYHODUKDUPRQ\
,QVRPHFDVHVODELDODQGSDODWRYHODUKDUPRQ\FDQFRQWUDGLFWHDFKRWKHU)RUH[DPSOHLQ0HDGRZ0DUL
ZKHQܤLVIROORZHGE\DPLGYRZHOODELDOKDUPRQ\UHTXLUHVHDQGSDODWRYHODUKDUPRQ\UHTXLUHVR,QWKLV
FDVHODELDOKDUPRQ\LVGRPLQDQWolɑ-ʃteolɑ-ʃtoµLQDFLW\WRZQ¶,Q+XQJDULDQLQDYHU\VLPLODUDOWHUQD
WLRQWKHFDVHLVWKHRSSRVLWHház-hozház-hezµLQDKRXVH¶7KHGLIIHUHQFHFDQEHLQWHUSUHWHGWKDWLQ0HDGRZ
0DULODELDOKDUPRQ\LVGRPLQDQWZKLOHLQ+XQJDULDQSDODWRODELDOKDUPRQ\LVGRPLQDQW7KLVNLQGRIGRPL
QDQF\LQGHSHQGHQWRIWKHIUHTXHQF\RUQXPEHURINLQGVRIDOWHUQDWLRQVGXHWRWKHGLIIHUHQWNLQGVRIYRZHO
KDUPRQ\%HVLGH¡aRDQG\aX(DVWHUQ0DULDOVRH[KLELWVDOWHUQDWLRQVDaܤDQGԥaܶGXHWR
SDODWRYHODULW\EXWMXVWHaRDQGHa¡GXHWRODELDOLW\IRXUYVWZRDOWHUQDWLRQV+RZHYHUODELDODOWHUQD
WLRQLVGRPLQDQWLQWKHSUHVHQWHGVHQVHHYHQLQ(DVWHUQ0DUL
6LQFHZHKDYHDIRXUZD\DOWHUQDWLRQܼa ࡺ݁ aݡaݜLQ7DWDU%DVKNLUZKHUHWKHWZRNLQGVRIDOWHU
QDWLRQVGRQRWFRQIOLFWZHFDQQRWVSHDNDERXWWKHGRPLQDQF\RIDQ\RIWKHWZRDOWHUQDWLRQV

7ULJJHUVLQSDODWRYHODUKDUPRQ\
&RQWUDU\WRODELDOKDUPRQ\RWKHUIHDWXUHVSOD\QRVWULFWUROHLQGHWHUPLQLQJWKHOLVWRIYRZHOVWULJJHULQJ
SDODWRYHODUKDUPRQ\ WKHUHIRUH LW LVHDVLHU WRFRXQW WKHP ,QPRVWRI WKH ODQJXDJHVDOOYRZHOV WULJJHUYRZHO
KDUPRQ\IURQWVWHPYRZHOVDUHIROORZHGE\IURQWYRZHOVEDFNVWHPYRZHOVDUHIROORZHGE\EDFNYRZHOVLQ
VXIIL[HVDOWHUQDWLQJGXHWRKDUPRQ\,QVRPHODQJXDJHVWKHVDPHFRQVWUDLQWSD\VDOVRLQVWHPVVHH
0HDGRZ0DULLVDFRPSOLFDWHGFDVH9HODUܤFOHDUO\GRHVQRWWULJJHUYRZHOKDUPRQ\VLQFHLWLVIROORZHG
E\SDODWDOHLQDOWHUQDWLQJVXIIL[HVUHPHPEHUWKHH[DPSOHolɑ-ʃteolɑ-ʃtoµLQDFLW\WRZQ¶3DODWDOH
VHHPVWRWULJJHUKDUPRQ\VLQFHLWLVIROORZHGE\SDODWDOHLQDOWHUQDWLQJVXIIL[HVKRZHYHUQRWEHFDXVHLWLV


SDODWDOEXWEHFDXVHLWLVLOODELDO,QWKHFDVHRIܶLWLVQRWHDV\WRGHFLGHZKHWKHULWLVDSDODWDORUDYHODUYRZHO
VLQFHLWLVQRWSDODWRODELDOFRQWUDVWLWVSURQXQFLDWLRQKLJKO\GHSHQGVRQWKHVXUURXQGLQJFRQVRQDQWVDQGPDQ\
WLPHVWURQJO\UHGXFHGHYHQGURSSHG,WVHHPVUHDVRQDEOHWRFRXQWRQO\WKRVHYRZHOVZKLFKWULJJHUODELDOL]LQJ
DQGDOORIWKHPDOVRWULJJHUSDODWRYHODUKDUPRQ\
7DW\VKO\8GPXUWLVDOVRDFRPSOLFDWHGFDVHEXWIRUDQRWKHUUHDVRQ9HODUYRZHOVܤRXDQGܶDUH
DOZD\VIROORZHGE\YHODUYRZHOVܤDQGܶSDODWDOYRZHOVDDQGԥDUHDOZD\VIROORZHGE\SDODWDOYRZHOV
DDQGԥWKHUHIRUHWKHVHVL[YRZHOVFOHDUO\WULJJHUYRZHOKDUPRQ\3DODWDOYRZHOHLVDOZD\VIROORZHGE\
YHODUYRZHOVܤDQGܶ WKHUHIRUHLWLVFOHDUO\DYRZHOQRWWULJJHULQJYRZHOKDUPRQ\7KHUHPDLQLQJWKUHH
YRZHOVGRQRWEHORQJWRVXFKFOHDUFDWHJRULHVDQGWKH\DUHDOVRGLIIHUHQWIURPHDFKRWKHU7KHSDODWDOYRZHO
\WULJJHUVYRZHOKDUPRQ\RIUHGXFHGYRZHOVVLQFHLWLVIROORZHGE\ԥQRWܶKRZHYHULWFDQEHEXWQRW
QHFHVVDULO\IROORZHGE\ORZSDODWDODLWFDQEHIROORZHGDOVRE\ORZYHODUܤ7KHSDODWDOYRZHO¡GRHVQRW
WULJJHUWKHKDUPRQ\RIORZYRZHOVVLQFHLWPXVWEHIROORZHGE\ܤQRWDRQWKHRWKHUKDQGLWFDQEHEXWLV
QRWQHFHVVDULO\IROORZHGE\UHGXFHGSDODWDOԥLWFDQDOVREHIROORZHGE\ORZYHODUܶ7KHSDODWDOYRZHOL
GRHVQRWWULJJHUHLWKHUKDUPRQ\RUDQWLKDUPRQ\LQDQ\FDVH6RDPRQJWKHWHQYRZHOVVL[WULJJHUKDUPRQ\
RQHWULJJHUVDQWLKDUPRQ\DQGWKUHHRIWKHPDUHDPELJXRXVRQHRIWKHWKUHHUDWKHUWULJJHUVKDUPRQ\\RQH
UDWKHUWULJJHUVDQWLKDUPRQ\¡DQGRQHLGRHVQRW WULJJHUHLWKHUKDUPRQ\RUDQWLKDUPRQ\EXWVLPSO\
DOORZVERWKRIWKHP+RZHYHUVLQFHܤaDDOWHUQDWLRQLVQRWDWWHVWHGLQVXIIL[HVDQGWKHLUKDUPRQLFLW\VHHPV
WREHFRQWURYHUVLDOLQVLGHVWHPV7KHUHIRUHLWLVHQRXJKWRWDNHWKHԥaܶDOWHUQDWLRQLQWRFRQVLGHUDWLRQLQ
WKDWFDVH\¡DQGLDUHDPELJXRXVLQWKHVDPHZD\

7DUJHWVLQSDODWRYHODUKDUPRQ\
,Q7DWDU%DVKNLUDOOYRZHOVDUHWDUJHWVRISDODWDOKDUPRQ\+RZHYHUXDQG\GRQRWRFFXULQQRQILUVWV\OODEOHV
DQGLQ7DWDULܼ ࡬ܼ "DOWHUQDWHVZLWK ࡺ݁ ࡬ܼ WKHUHIRUHRQHFDQDUJXHWKDWWKHUHLVQRDOWHUQDWLRQEHWZHHQKLJKYRZHOV
,Q(U]\DDQG0HDGRZ0DULRQO\PLGYRZHOVFDQEHWDUJHWV+RZHYHUWKHUHDUH(U]\DGLDOHFWVZKHUHRQO\
KLJKYRZHOFDQEHWDUJHWVRUZKHUHERWKKLJKDQGPLGYRZHOVFDQEHWDUJHWVGHSHQGLQJRQGLIIHUHQWFLUFXP
VWDQFHV&KXYDVKDQG+LOO0DULDUHVLPLODULQWKDWERWKUHGXFHGDQGORZYRZHOVFDQEHWDUJHWVKRZHYHUZKLOH
LQ+LOO0DULWKHUHLVDFOHDURSSRVLWLRQEHWZHHQPLGDQGUHGXFHGYRZHOV&KXYDVKUHGXFHGYRZHOVFDQEH
DQDO\]HGDVPLGYRZHOV7KLVPHDQVWKDWLIZHDQDO\]HWKHVHYRZHOVDVUHGXFHGZHFDQQRWVD\WKDWPLGYRZHOV
GRQRWWDNHSDUWLQYRZHOKDUPRQ\VLQFHLQWKDWFDVHWKHUHDUHQRPLGYRZHOVLQ&KXYDVK,Q7DW\VKO\8GPXUW
RQO\UHGXFHGYRZHOVDUHUHDOWDUJHWVRIYRZHOKDUPRQ\

3DLUVLQSDODWRYHODUKDUPRQ\
,Q7DWDU%DVKNLUZHILQGSRWHQWLDODOWHUQDWLRQVEXWWKHUHLVQRDOWHUQDWLRQXa\DQGDWOHDVWLQ7DWDU
WKHUHLVDQDOWHUQDWLRQLa ࡺ݁ ࡬ܼ ZKLFKLVQRWREYLRXVGXHWRWKHYRZHOV\VWHP,QPRVWRIWKHFDVHVMXVWDERXW
WKHKDOIRIWKHSRWHQWLDOO\DOWHUQDWLQJVWHPVDOWHUQDWHLQ7DW\VKO\8GPXUWMXVWWKHTXDUWHU(U]\DLVLQWHUHVWLQJ
VLQFHWKHDOWHUQDWLQJSDLULVSRWHQWLDOO\QRQDOWHUQDWLQJVLQFHWKH\DOVRGLIIHULQODELDOLW\,IZHDQDO\]HWKH
ORZYHODU7DWDU%DVKNLUYRZHODVODELDOZHILQGDVLPLODUSUREOHP

3DODWRYHODUYRZHOKDUPRQ\LQVLGHVWHPV
,QDOOWKHH[DPLQHGODQJXDJHVZHFDQILQGDFRPPRQSKHQRPHQRQDWOHDVWVRPHRIWKHVXIIL[HVDOWHUQDWH
DFFRUGLQJWRWKHYRZHOVLQVLGHWKHVWHPWKHVXIIL[PXVWFRQWDLQDYRZHOVEHORQJLQJWRWKHVDPHFDWHJRU\
DVWKHYRZHOVRUDWOHDVWRQHSURPLQHQWYRZHORIWKHVWHP,QVRPHRIWKHVHODQJXDJHVWKHUHLVDOVRDVWURQJ
WHQGHQF\WKDWWKHYRZHOVRIWKHVWHPPXVWEHORQJWRWKHVDPHFODVVWKHH[FHSWLRQVDUHPRVWO\IRUHLJQZRUGV
7KLVWHQGHQF\LVFOHDUIRUWKH7XUNLFODQJXDJHVDQG+LOO0DULEXWQRWIRUWKHRWKHUV+RZHYHUWKLVLVUDWKHUD
JUDGXDOWKDQDELQDU\SKHQRPHQRQ

7KHUROHRIFRQVRQDQWVLQSDODWRYHODUKDUPRQ\
$VZHKDYHVHHQWKHSDODWDOL]DWLRQRIFRQVRQDQWVSOD\VDQLPSRUWDQWUROHLQWKH7XUNLFODQJXDJHVRIWKH
DUHD,Q7DWDU%DVKNLUSDODWDOL]HGFRQVRQDQWVDUHMXVWDOORSKRQHVRIQRQSDODWDOL]HGRQHVZKLFKRFFXULQZRUGV
ZLWKIURQWYRZHOV,IZHREVHUYHH[FOXVLYHO\QDWLYHZRUGVZHGRQRWKDYHWRFRXQWZLWKWKHVHDOORSKRQHVZH
GRQRWKDYHWRFRQVLGHUWKDWWKH\SOD\DQ\UROHLQYRZHOKDUPRQ\VLPLODUO\WR+XQJDULDQRU)LQQLVK+RZHYHU
LIZHFRQVLGHUWKHEHKDYLRURIIRUHLJQZRUGVZKHUHSDODWDOL]DWLRQLVQRWDQDXWRPDWLFSURFHVVZHKDYHWR
QRWLFHWKDWSDODWDOL]HGFRQVRQDQWVSOD\DQLPSRUWDQWUROHLQVSUHDGLQJSDODWDOLW\SDODWDOLW\DJUHHPHQWRIQHLJK
ERULQJHOHPHQWVOLFHQVLQJSDODWDOLW\HWFGHSHQGLQJRQWKHWKHRUHWLFDOIUDPH6LQFHWKHLUUROHLVREYLRXVRQO\
IURPFDVHVQRWW\SLFDOIRUWKHODQJXDJHLWLVPDUNHGE\
,Q&KXYDVKZHILQGWKHVDPHSKHQRPHQRQDOVRZLWKQDWLYHZRUGVVLQFHDOWKRXJKSDODWDOL]DWLRQRIFRQ
VRQDQWVLVDXWRPDWLFLQWKHQHLJKERUKRRGRIIURQWYRZHOVSDODWDOL]HGFRQVRQDQWVDOVRRFFXULQWKHQHLJKERU
KRRGRIEDFNYRZHOVWKH\DUHSKRQHPHV7KLVFDVHLVPDUNHGE\


,Q(U]\DZH ILQGDXWRPDWLFSDODWDOL]DWLRQRQO\ZLWKQRQFRURQDOFRQVRQDQWV&RURQDOQRQSDODWDOL]HG
FRQVRQDQWVQRWMXVWVWD\QRQSDODWDOL]HGEXWYRZHOVIROORZLQJWKHPDUHYHODUL]HG+RZHYHUSDODWDOL]DWLRQ
WKURXJKYRZHOVFDQEHWULJJHUHGE\DSDODWDOL]HGFRQVRQDQWSKRQHPHDVLQkɑlj-djeµIURPDZLOORZ¶EXW
YRZHOKDUPRQ\FDQ³JRWKURXJK´QRQSDODWDOL]HGFRQVRQDQWVDVLQvelje-se-nzeµLQKLVKHUYLOODJH¶7KLVFDVH
LVPDUNHGE\
,QRWKHUODQJXDJHVWKHUHDUHQRUHSRUWHGFDVHVZKHUHFRQVRQDQWVLQWHUDFWZLWKYRZHOKDUPRQ\7DW\VKO\
8GPXUWFRXOGEHDFDVHOLNHWKLVEXWWKHUHDUHQRFOHDUUXOHVWKHUH

3RWHQWLDOLQIOXHQFH
,QWKHFDVHRIYRZHOVKDUPRQLHVLQWKH9ROJD±.DPDDUHDZHKDYHWRWDNHLQWRFRQVLGHUDWLRQWKHLQIOX
HQFHRI7XUNLFODQJXDJHVRQWKH)LQQR8JULFRQHV1RWVLPSO\EHFDXVHWKH7XUNLFODQJXDJHVZHUHWKHPRUH
SUHVWLJLRXV RQHV DQG XVXDOO\ WKHVH LQIOXHQFHG WKH RWKHUV LQIOXHQFHV RI WKH RSSRVLWH GLUHFWLRQ DUH DOVR
NQRZQEXWEHFDXVHLWLVXQGLVSXWDEOHWKDW7XUNLFODQJXDJHVKDYHVWURQJO\SUHVHUYHGWKHYRZHOKDUPRQ\RI
WKHSURWRODQJXDJH7KLVLVWUXHILUVWRIDOOWR7DWDUDQG%DVKNLU,Q&KXYDVKROG7XUNLFIURQWYRZHOVKDYH
GHYHORSHGLQWREDFNYRZHOVFRPSDUH&KXYDVKвӑкӑрZܶNܶUµEXOO¶7DWDUүгез\Jܼ]µEXOO¶%DVKNLUүгеҙ
\JܼèµEXOOR[¶KRZHYHU+XQJDULDQökörµR[¶DQr7XUNLFORDQZRUGVKRZVWKDWWKH%XOJDULFEUDQFKDOVR
KDGIURQWYRZHOLQWKHZRUG
$FFRUGLQJWR.HUHV]WHV>.HUHV]WHVS@3UH0RUGYLQLFQRQILUVWV\OODEOHaܤKDGGHYHORSHG
LQWRܶDQG3UH0RUGYLQLFäDKDGGHYHORSHGLQWRԥDQGODWHUWKHVHGHYHORSHGLQWRRDQGHLQGLDOHFWV
XDQGHUHVSHFWLYHO\+HDOVRVWDWHVWKDW0RNVKDSUHVHUYHVWKHVWDWHZLWKܶDQGԥQRQHWKHOHVVKHFRXQWV
LW DV RQH SKRQHPHZLWK WZR DOORSKRQHV WKH TXDOLW\ RIZKLFK RQO\ GHSHQGV RQ WKH QHLJKERULQJ FRQVRQDQWV
>.HUHV]WHVS@FIDOVR.HUHV]WHVS±ZKLFKLVFHUWDLQO\QRWWUXHIRU(U]\DHDQGR
%DUWHQV>%DUWHQVS@VWDWHVWKDWWKHUHH[LVWVDQLUUHJXODU0RNVKDIRUPSL]MܶOµURZDQ¶(U]\DSL]MRO
,I LWZHUHWUXHZHKDGWRGLIIHUHQWLDWHܶDQGԥDVSKRQHPHV1RQHWKHOHVV WKHZRUGLVSL]MܶODFFRUGLQJWR
-XKiV]>-XKiV]S+RZHYHUWDNLQJHYHU\WKLQJLQWRDFFRXQW.HUHV]WHVVWDWHVWKDW(U]\DYRZHOKDU
PRQ\DOWKRXJKLQDFKDQJHGIRUPLVLQKHULWHGIURP3URWR8UDOLFYRZHOKDUPRQ\
&\JDQRY >&\JDQRYS@ VWDWHV WKDWGLDOHFWVKDYLQJ Xa L DOWHUQDWLRQSUHVHUYHG WKHRULJLQDO
3URWR0RUGYLQYRZHOKDUPRQ\DQGDOORWKHUNLQGVRIYRZHOKDUPRQLHVDQGWKHODFNRIYRZHOKDUPRQ\KDV
GHYHORSHGIURPWKDWW\SH1HLWKHU.HUHV]WHVQRU&\JDQRYDUJXHIRUWKHLURZQYHUVLRQRIGHYHORSPHQW,FDQQRW
VHHDQ\UHDVRQIRUDFFHSWWKLVRUWKDWVXSSRVLWLRQ
$VZHKDYHPHQWLRQHGDERYH%HUHF]NL>%HUHF]NLS@VWDWHVWKDWSDODWRYHODUKDUPRQ\LQ+LOO
0DULDQG(DVWHUQ0DULGHYHORSHGGXHWRWKHLQIOXHQFHRI7XUNLFODQJXDJHV±KRZHYHUKHGRHVQRWDUJXHIRU
LW2QHFRXOGDOVRLPDJLQHWKDW+LOO0DULSUHVHUYHG3URWR8UDOLFYRZHOKDUPRQ\LQDPRGLILHGIRUP$Q
DUJXPHQWIRULWFDQEHLILQZRUGVRI8UDOLF)LQQR8JULFRULJLQPRVWRI+LOO0DULIURQWYRZHOVFRUUHVSRQGHG
WR3URWR8UDOLF)LQQR8JULFIURQWYRZHOVEDFNYRZHOVWREDFNYRZHOV7KLVFDQEHFKHFNHGZLWKWKHKHOS
RIWKHGDWDEDVHSXEOLVKHGLQ&V~FVHWDO)RUFRPSDULVRQZHPDNHWKHVDPHVWDWLVWLFVIRU)LQQLVK
DQG+XQJDULDQZKLFKFHUWDLQO\SUHVHUYHGYRZHOKDUPRQ\DQG8GPXUWZKLFKFHUWDLQO\ORVWLW:HDOVR
PDNHWKHVDPHVWDWLVWLFVIRU(U]\D)RU+LOO0DULZHFKRVHWKH.R]PRGHP\DQVN+LOOGLDOHFWIRU8GPXUW
WKH6DUDSXOGLDOHFWVLQFHWKHVHDUHWKHFORVHVWWRWKHPRGHUQVWDQGDUG+XQJDULDQDQG(U]\DGLDOHFWVDUHQRW
VHSDUDWHG7KHSHUFHQWDJHVLQWKHWDEOHVKRZKRZPDQ\VWHPVSUHVHUYHGEDFNQHVVIURQWQHVV1XPEHUVLQ
SDUHQWKHVHVVKRZWKHH[DFWQXPEHURIWKHFDVHVUHPDLQHGFKDQJHG&DVHVZKHQUHFHQWIRUPVKDYHERWK
IURQWDQGEDFNYDULDQWVDUHLJQRUHG

 )LQQLVK +XQJDULDQ (U]\D +LOO0DUL 8GPXUW
*a     
*ä     
*e     
*e̮ ± ±   
*i     
*o     
*u     
XQFHUWDLQEDFN     
XQFHUWDLQIURQW     


 )LQQLVK +XQJDULDQ (U]\D +LOO0DUL 8GPXUW
QGV\OOa (*e/*a)     
QGV\OOä  ±   
7RWDO     

,WVHHPVWKDW+LOO0DULSUHVHUYHGWKHIURQWQHVVEDFNQHVVRIYRZHOVLQLQKHULWHGZRUGVDOPRVWWRWKHH[WHQW
+XQJDULDQGLGDQG(U]\DHYHQEHWWHUWKDQ+XQJDULDQ7KHRQO\FKDQJHZKLFKVHHPVWREHV\VWHPDWLFLVWKDW
*aLVUHIOHFWHGZLWKDQeLQPRVWRIWKHFDVHVLQFRQWHPSRUDU\+LOO0DULDQGRWKHU0DULGLDOHFWV$OWKRXJKH
LVDQHXWUDOYRZHOLQ+LOO0DULLQWKHVHQVHWKDWLWFDQIROORZHYHQEDFNYRZHOVDQGGRHVQRWWDNHSDUW LQ
DOWHUQDWLRQGXHWRYRZHOKDUPRQ\LWFDQEHIROORZHGRQO\E\IURQWYRZHOV$Q\ZD\WKHYRZHOKDUPRQ\LQ
+LOO0DULFRXOGQRWFROODSVHVRGUDVWLFDOO\DVLQ8GPXUWDQGJHQHUDOO\LQ3HUPLF:HFRXOGVXSSRVHWKDW
YRZHOKDUPRQ\RQFHZDVORVWLQ3URWR0DULOLNHLQ(VWRQLDQE\WKHQHXWUDOL]DWLRQRIWKHYRZHOVLQQRQILUVW
V\OODEOHV*a, *ä > a; *u, *ü > u HWFDQGODWHULWGHYHORSHGDJDLQGXHWRWKHLQIOXHQFHRI7XUNLFODQJXDJHV
+RZHYHULWLVGLIILFXOWWRSURYHLILWLVQRWGRFXPHQWHGDQGLWLVXQQHFHVVDU\WRVXSSRVHORVVDQGHPHUJHQFH
RIDSKHQRPHQRQLIZHFDQVXSSRVHWKDWQHLWKHUKDSSHQHG
0RUHRYHUWKHUHDUHRWKHUDUJXPHQWVDJDLQVWWKDW0DULSDODWRYHODUKDUPRQ\KDVGHYHORSHGXQGHU7XUNLF
LQIOXHQFH$VZHKDYHVHHQDERYHFRQVRQDQWVSOD\DFHUWDLQUROHLQ&KXYDVK7DWDUDQG%DVKNLUYRZHOKDU
PRQ\EXWZHIRXQGQRWUDFHRIWKDWLQ0DUL+RZHYHUDOWKRXJKFRQVRQDQWVLQWHUDFWZLWKYRZHOKDUPRQ\LQ
DUDWKHUGLIIHUHQWZD\LQ(U]\DDQG0RNVKDKDUPRQ\LWLVSRVVLEOHWKDW&KXYDVKRU7DWDULQIOXHQFHSOD\HG
VRPHUROHLQWKHHPHUJHQFHRIWKLVSKHQRPHQRQ0RUHRYHULWLVDOVRSUHVHQWLQWKH1RUWKZHVWGLDOHFWRI0DUL
ZKLFKKDG WKHZHDNHVWFRQWDFWZLWK7XUNLF ODQJXDJHVZKLOH LW LVDEVHQW IURPGLDOHFWVZKLFKKDGVWURQJHU
FRQWDFWZLWK&KXYDVKDQG7DWDU1RQHWKHOHVVZHFDQQRWH[FOXGHWKHSRVVLELOLW\WKDWWKHPRUHLQWHQVHYRZHO
KDUPRQ\LQ(DVWHUQ0DULGLDOHFWVLVQRWFRPSOHWHO\LQGHSHQGHQWRI7XUNLFLQIOXHQFH
.HOPDNRY>.HOPDNRY@KDVGHPRQVWUDWHGFRQYLQFLQJO\WKDWWKHHOHPHQWVRIYRZHOKDUPRQ\LQ7DW\VKO\
8GPXUWKDYHGHYHORSHGDVDUHVXOWRI7XUNLF7DWDULQIOXHQFH$Q\ZD\ZHKDYHWRHPSKDVL]HWKDWWKLVIDFWGRHVQRW
PHDQWKDW7DW\VKO\8GPXUWKDVDGRSWHG7DWDUYRZHOKDUPRQ\WKHWZRKDUPRQLHVDUHTXLWHGLIIHUHQWIURPHDFKRWKHU

&RQFOXVLRQ
:HKDYHWRFODLPWKDWYRZHOKDUPRQ\LVQRWDQDUHDOIHDWXUHRIWKH9ROJD±.DPDUHJLRQ$OWKRXJKZHFDQILQG
SDODWRYHODUKDUPRQ\DWOHDVWLQVRPHGLDOHFWVRIDOOODQJXDJHVLQWKHUHJLRQH[FHSWIRU0RNVKDEXWLWDOVRKDVD
UHODWHGSKHQRPHQRQWKHVHYRZHOKDUPRQLHVIXQGDPHQWDOO\GLIIHUIURPHDFKRWKHU:KHUHZHILQGVLPLODULWLHV
WKH\DUHWKHUHVXOWRIFRPPRQKHULWDJHHVSHFLDOO\EHWZHHQ7DWDUDQG%DVKNLUDQGSDUWLDOO\&KXYDVK,QVRPH
FDVHVZHFDQVXSSRVHVRPHNLQGRILQIOXHQFH7DWDU&KXYDVKĺ(U]\D0RNVKD7DWDU%DVKNLUĺ(DVWHUQ0DUL
7DWDUĺ7DW\VKO\8GPXUW(DVWHUQ0DULĺ.UDVQRXILPVN8GPXUWEXWLWQHYHUPHDQVWKHDGDSWDWLRQRIWKHYRZHO
KDUPRQ\RIWKHRWKHUODQJXDJHEXWUDWKHUDQLQWHUIHUHQFHLQSKRQRWDFWLFVFDXVHGE\WKHQHLJKERULQJODQJXDJH
7RLQYHVWLJDWHWKHSRVVLELOLW\DQGWKHZD\RIVXFKLQIOXHQFHVZHKDYHWRFRPSDUHWKHQHLJKERULQJGLDOHFWV
RIGLIIHUHQWODQJXDJHV$Q\ZD\WKHUHVXOWZLOOKDUGO\FKDQJHRXUJHQHUDOFRQFOXVLRQWKDWYRZHOKDUPRQ\LV
QRWDQDUHDOIHDWXUHRIWKH9ROJD±.DPDDUHD

5HIHUHQFHV
$OKRQLHPL$OKR0DULQNLHOLRSSL6XRPDODLVXJULODLQHQ6HXUD+HOVLQNL
$QGUHHYȺɧɞɪɟɟɜɂȺɑɭɜɚɲɫɤɢɣɹɡɵɤ,QəɡɵɤɢɦɢɪɚɌɸɪɤɫɤɢɟɹɡɵɤɢɂɡɞɚɬɟɥɶɫɬɜɨ©ɂɧɞɪɢɤªɆɨɫɤɜɚ±
%iOLQW6]HQWNDWROQDL%iOLQW*iERU.D]iQLWDWiUQ\HOYWDQ07$%XGDSHVW
%DUWHQV5DLMD0RUGYDODLVNLHOWHQUDNHQQHMDNHKLW\V6XRPDODLVXJULODLQHQ6HXUD+HOVLQNL
%HNHgG|Q0DULV]|YHJHN,9N|WHW$NDGpPLDL.LDGy%XGDSHVW
%HUHF]NL*iERU$9ROJD±.iPDYLGpNQ\HOYHLQHNDUHiOLVNDSFVRODL,Q$UHiOLVQ\HOYpV]HWLWDQXOPiQ\RN6]HUN%DOi]V
-iQRV%XGDSHVW7DQN|Q\YNLDGy±
%HUHF]NL*iERU&KUHVWRPDWKLDFHUHPLVVLFD%XGDSHVW7DQN|Q\YNLDGy
&V~FV 6iQGRU ± +RQWL /iV]Oy ± 6DOiQNL =VX]VD ± 9DUJD -XGLW 6WDWLVWLN GHU 8UDOLVFKHQ /DXWHQWVSUHFKXQJHQ $0DJ\DU
7XGRPiQ\RV$NDGpPLD1\HOYWXGRPiQ\L,QWp]HWH
&\JDQRYɐɵɝɚɧɨɜɇɎɄɜɨɩɪɨɫɭɤɥɚɫɫɢɮɢɤɚɰɢɢɞɢɚɥɟɤɬɨɜɷɪɡɹɦɨɪɞɨɜɫɤɨɝɨɹɡɵɤɚ,Qɋɨɜɟɳɚɧɢɟɩɨɜɨɩɪɨ
ɫɚɦɢɫɬɨɪɢɱɟɫɤɨɣɝɪɚɦɦɚɬɢɤɢɢɢɫɬɨɪɢɱɟɫɤɨɣɞɢɚɟɥɟɤɬɨɥɨɝɢɢɮɢɧɧɨɭɝɨɪɫɤɢɯɹɡɵɤɨɜȺɤɚɞɟɦɢɹɇɚɭɤɋɋɋɊɂɧɫɬɢɬɭɬɹɡɵ
ɤɨɡɧɚɧɢɹɆɨɫɤɜɚ±
'PLUWLHYȾɦɢɬɪɢɟɜɇɄȽɪɚɦɦɚɬɢɤɚɛɚɲɤɢɪɫɤɨɝɨɹɡɵɤɚɂɡɞɚɬɟɥɶɫɬɜɨȺɤɚɞɟɦɢɢɇɚɭɤɋɋɋɊɆɨɫɤɜɚ±Ʌɟɧɢɧɝɪɚɞ
*DONLQHWDOȽɚɥɤɢɧɂɋ±ɂɫɚɧɛɚɟɜɇɂ±ɉɟɧɝɢɬɨɜɇɌ±ȻɚɪɰɟɜɚɁɎɋɨɜɪɟɦɟɧɧɵɣɦɚɪɢɣɫɤɢɣɹɡɵɤ
ɎɨɧɟɬɢɤɚɆɚɪɢɣɫɤɨɟɤɧɢɠɧɨɟɢɡɞɚɬɟɥɶɫɬɜɨɃɨɲɤɚɪɈɥɚ
,VDQEDHYɂɫɚɧɛɚɟɜɇɂȽɚɪɦɨɧɢɹɝɥɚɫɧɵɯɢɟɟɜɢɞɵɜɦɚɪɢɣɫɤɨɦɹɡɵɤɟ,Qȼɨɩɪɨɫɵɦɚɪɢɣɫɤɨɝɨɹɵɡɵɤɨɡɧɚ
ɧɢɹɋɛɨɪɧɢɤɫɬɚɬɟɣɤɥɟɬɢɸɫɨɞɧɹɪɨɠɞɟɧɢɹɩɪɨɮɟɫɫɨɪɚɇɌɉɟɧɝɢɬɨɜɚɆɚɪɢɣɫɤɢɣɧɚɭɱɧɨɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣɢɧɫɬɢ
ɬɭɬɃɨɲɤɚɪɈɥɚ
,YDQRY±7X]KDURYɂɜɚɧɨɜɇȽ±ɌɭɠɚɪɨɜȽɆɋɟɜɟɪɧɨɡɚɩɚɞɧɨɟɧɚɪɟɱɢɟɦɚɪɢɣɫɤɨɝɨɹɡɵɤɚɆɚɪɢɣɫɤɨɟɤɧɢɠ
ɧɨɟɢɡɞɚɬɟɥɶɫɬɜɨɃɨɲɤɚɪɈɥɚ


-XKiV]-HQĘ0RNVDPRUGYLQV]yMHJ\]pN$NDGpPLDL.LDGy%XGDSHVW
.HOPDNRYɄɟɥɶɦɚɤɨɜȼɄɗɥɟɦɟɧɬɵɩɚɥɚɬɚɥɶɧɨɣɝɚɪɦɨɧɢɢɝɥɚɫɧɵɯɜɬɚɬɵɲɥɢɧɫɤɨɦɞɢɚɥɟɤɬɟɭɞɦɭɪɬɫɤɨɝɨ
ɹɡɵɤɚɋɨɜɟɬɫɤɨɟɮɢɧɧɨɭɝɪɨɜɟɞɟɧɢɟ;,
.HOPDNRYɄɟɥɶɦɚɤɨɜȼɄɄɪɚɬɤɢɣɤɭɪɫɭɞɦɭɪɬɫɤɨɣɞɢɚɥɟɤɬɨɥɨɝɢɢɂɡɞɚɬɟɥɶɫɬɜɨɍɞɦɭɪɬɫɤɨɝɨɭɧɢɜɟɪɫɢɬɟɬɚɂɠɟɜɫɤ
.HUHV]WHV/iV]Oy&KUHVWRPDWKLDPRUGXLQLFD7DQN|Q\YNLDGy%XGDSHVW
.HUHV]WHV/iV]Oy%HYH]HWpVDPRUGYLQQ\HOYpV]HWEH'HEUHFHQL(J\HWHPL.LDGy'HEUHFHQ
.UXHJHU-RKQ5&KXYDVK0DQXDO ,QGLDQD8QLYHUVLW\3XEOLFDWLRQV8UDOLFDQG$OWDLF6HULHV ,QGLDQD8QLYHUVLW\ ±
0RXWRQ	&R%ORRPLQJWRQ±7KH+DJXH7KH1HWKHUODQGV
/DQGPDQQ$QJHOLND7VFKXZDVFKLVFK.XU]JUDPPDWLN+DUUDVVRZLW]9HUODJ:LHVEDGHQ
/LWYLQRYɂɅɅɢɬɜɢɧɨɜəɧɚɱɢɧɚɸɝɨɜɨɪɢɬɶɩɨɬɚɬɚɪɫɤɢɂɡɞɚɬɟɥɶɫɬɜɨ©ȽɪɚɧȾɚɧªɄɚɡɚɧɶ
1DVLEXOOLQɇɚɫɢɛɭɥɥɢɧɊɒɇɚɛɥɸɞɟɧɢɹɧɚɞɹɡɵɤɨɦɤɪɚɫɧɨɭɮɢɦɫɤɢɯɭɞɦɭɪɬɨɜ,QɈɞɢɚɥɟɤɬɚɯɢɝɨɜɨɪɚɯ
ɸɠɧɨɭɞɦɭɪɬɫɤɨɝɨɧɚɪɟɱɢɹɫɛɨɪɧɢɤɫɬɚɬɟɣɢɦɚɬɟɪɢɚɥɨɜɇɂɂɩɪɢɋɨɜɆɢɧɍɞɦȺɋɋɊɂɠɟɜɫɤ±
5LHVH 7LPRWK\ ±%UDGOH\ -HUHP\ ±<DNLPRYD (PPD ±.U\ORYD*DOLQD  Ɉऄɚɣɦɚɪɢɣ ɣɵɥɦɟ $&RPSUHKHQVLYH
,QWURGXFWLRQWRWKH0DUL/DQJXDJH'HSDUWPHQWRI)LQQR8JULF6WXGLHV8QLYHUVLW\RI9LHQQD
6DILXOOLQD±)DWNKXOORYDɎɋɋɚɮɢɭɥɥɢɧɚ±ɄɋɎɚɬɯɭɥɥɨɜɚɌɚɬɚɪɫɤɢɣɹɡɵɤɢɧɬɟɧɫɢɜɧɵɣɤɭɪɫ©ɏԥɬɟɪªɄɚɡɚɧɶ
6DILXOOLQDɎɋɋɚɮɢɭɥɥɢɧɚɌɚɬɚɪɫɤɢɣɧɚɤɚɠɞɵɣɞɟɧɶɄɚɡɚɧɶ©ɏԥɬɟɪª
6HEHRN7KRPDV$±,QJHPDQQ)UDQFHV-$Q(DVWHUQ&KHUHPLV0DQXDO,QGLDQD8QLYHUVLW\3XEOLFDWLRQV8UDOLFDQG
$OWDLF6HULHV,QGLDQD8QLYHUVLW\±0RXWRQ	&R%ORRPLQJWRQ±7KH+DJXH7KH1HWKHUODQGV
6HUJHHYəɩɚɥɚɹɱबɆɨɪɮɨɥɨɝɢɋɅɉɑɑɋɦबɲɩɚɣɅɉɋɟɪɝɟɟɜदɧ©ɑदɜɚɲɱबɥɯɢªɫɩɪɚɜɨɱɧɢɤबɧɩɚɣबɦबɲ
ɩɚɣबɦबɲबɤɭɧɬɚJRRJOP;-.D'RZQORDGHG
8VPDQRYDɍɫɦɚɧɨɜɚɆȽȽɪɚɦɦɚɬɢɤɚɛɚɲɤɢɪɫɤɨɝɨɹɡɵɤɚɞɥɹɢɡɭɱɚɸɳɢɯɹɡɵɤɤɚɤɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣɍɮɚɄɢ
ɬɚɩKWWSVJRRJO1NPXDE
<XOGDVKHYɘɥɞɚɲɟɜȺȺȽɪɚɦɦɚɬɢɤɚɫɨɜɪɟɦɟɧɧɨɝɨɛɚɲɤɢɪɫɤɨɝɨɥɢɬɟɪɚɬɭɪɧɨɝɨɹɡɵɤɚɆɨɫɤɜɚɇɚɭɤɚ
=DNLHYɁɚɤɢɟɜɆɁɌɚɬɚɪɫɤɢɣɹɡɵɤ,QəɡɵɤɢɦɢɪɚɌɸɪɤɫɤɢɟɹɡɵɤɢɆɨɫɤɜɚɂɡɞɚɬɟɥɶɫɬɜɨ©ɂɧɞɪɢɤª±


ɂɋɇɚɫɢɩɨɜ

ɈɌɂɉɈɅɈȽɂɂɌȺɌȺɊɋɄɈɎɂɇɇɈɍȽɈɊɋɄɂɏəɁɕɄɈȼɕɏɄɈɇɌȺɄɌɈȼ
ȼȼɈɅȽɈɄȺɆɋɄɈɍɊȺɅɖɋɄɈɆɊȿȽɂɈɇȿ

Ⱥɧɧɨɬɚɰɢɹȼɫɨɨɛɳɟɧɢɢɧɚɨɫɧɨɜɟɢɫɫɥɟɞɨɜɚɧɢɣɚɜɬɨɪɢɬɟɬɧɵɯɥɢɧɝɜɢɫɬɨɜɩɨɬɢɩɨɥɨɝɢɢɹɡɵɤɨɜɵɯɤɨɧ
ɬɚɤɬɨɜɢɧɚɨɫɧɨɜɟɪɟɡɭɥɶɬɚɬɨɜɢɡɭɱɟɧɢɹɞɥɢɬɟɥɶɧɨɝɨɜɡɚɢɦɨɞɟɣɫɬɜɢɹɬɚɬɚɪɫɤɨɝɨɢɦɚɪɢɣɫɤɨɝɨɭɞɦɭɪɬɫɤɨɝɨ
ɦɨɪɞɨɜɫɤɢɯɷɪɡɹɦɨɤɲɚɧɚɪɨɞɨɜɨɩɪɟɞɟɥɟɧɵɫɥɟɞɭɸɳɢɟɬɢɩɵɬɚɬɚɪɫɤɨɮɢɧɧɨɭɝɨɪɫɤɢɯɹɡɵɤɨɜɵɯɤɨɧɬɚɤɬɨɜ
ɜȼɨɥɝɨɄɚɦɫɤɨɍɪɚɥɶɫɤɨɦɷɬɧɨɥɢɧɝɜɢɫɬɢɱɟɫɤɨɦɪɟɝɢɨɧɟɩɪɹɦɵɟ ɩɪɨɤɫɢɦɚɥɶɧɵɟ ɭɫɬɨɣɱɢɜɵɟ ɩɟɪɦɚɧɟɧɬ
ɧɵɟɱɚɫɬɢɱɧɨɜɧɟɲɧɢɟɦɚɪɝɢɧɚɥɶɧɵɟɧɟɪɨɞɫɬɜɟɧɧɵɟɞɜɭɫɬɨɪɨɧɧɢɟɦɟɠɞɢɚɥɟɤɬɧɵɟɪɚɡɧɨɩɪɟɫɬɢɠɧɵɟ
Ʉɥɸɱɟɜɵɟɫɥɨɜɚɹɡɵɤɨɜɵɟɤɨɧɬɚɤɬɵɬɸɪɤɫɤɢɟɹɡɵɤɢɬɚɬɚɪɫɤɢɣɹɡɵɤɮɢɧɧɨɭɝɨɪɫɤɢɟɹɡɵɤɢɦɚɪɢɣɫɤɢɣ
ɹɡɵɤɭɞɦɭɪɬɫɤɢɣɹɡɵɤɦɨɪɞɨɜɫɤɢɟɦɨɤɲɚɷɪɡɹɹɡɵɤɢ

,61DVLSRY

7<32/2*<2)7$7$5),1128*5,&/$1*8$*(&217$&76
,17+(92/*$.$0$85$/5(*,21

$EVWUDFW,QWKHPHVVDJHEDVHGRQVWXGLHVRIODQJXDJHDXWKRULWLHVRQWKHW\SRORJ\RIODQJXDJHFRQWDFWDQGEDVHG
RQWKHUHVXOWVRIDVWXG\RIDORQJLQWHUDFWLRQWKH7DWDUDQGWKH0DULWKH8GPXUWWKH0RUGRYLDQ(U]\D0RNVKDSHRSOHV
WKHIROORZLQJW\SHVRIWKH7DWDU)LQQ8JRUFRQWDFWVLQWKH9ROJD.DPD8UDOHWKQROLQJXLVWLFUHJLRQFDQEHGLVWLQJXLVKHG
GLUHFWLHSUR[LPDWHVWDEOHLHSHUPDQHQWSDUWLDOO\RXWHULHPDUJLQDOQRQUHODWLYHELODWHUDOLQWHU
GLDOHFWDOXQHTXLYDOHQW
.H\ZRUGV7KH/DQJXDJHFRQWDFWVWKH7XUNLFODQJXDJHVWKH7DWDUODQJXDJHWKH)LQQR8JULFODQJXDJHVWKH0DUL
ODQJXDJHWKH8GPXUWODQJXDJHWKH0RUGRYLDQ(U]\D0RNVKDODQJXDJHV

ɋɥɨɠɧɨɫɬɶ ɜɨɩɪɨɫɚ ɹɡɵɤɨɜɵɯ ɤɨɧɬɚɤɬɨɜ ɢ ɚɤɬɭɚɥɶɧɨɫɬɶ ɢɡɭɱɟɧɢɹ ɢɯ ɪɟɡɭɥɶɬɚɬɨɜ ɞɥɹ ɢɫɬɨɪɢɢ
ɹɡɵɤɚɢɧɟɨɛɯɨɞɢɦɨɫɬɶɩɨɢɫɤɚɧɨɜɵɯɦɟɬɨɞɨɜɪɟɲɟɧɢɹɬɚɤɢɯɡɚɞɚɱɜɤɨɧɬɟɤɫɬɟɜɧɭɬɪɟɧɧɢɯɢɜɧɟɲɧɢɯ
ɮɚɤɬɨɪɨɜɪɚɡɜɢɬɢɹɹɡɵɤɚɚɬɚɤɠɟɞɨɫɬɚɬɨɱɧɨɨɛɲɢɪɧɵɣɤɪɭɝɢɫɬɨɱɧɢɤɨɜɩɨɡɜɨɥɹɸɬɜɵɞɟɥɢɬɶɜɫɨ
ɜɪɟɦɟɧɧɨɦɹɡɵɤɨɡɧɚɧɢɢɫɩɟɰɢɚɥɶɧɭɸɨɬɪɚɫɥɶ±ɥɢɧɝɜɢɫɬɢɱɟɫɤɭɸɤɨɧɬɚɤɬɨɥɨɝɢɸɋɨɜɪɟɦɟɧɧɵɣɩɟ
ɪɢɨɞɜɟɟɪɚɡɜɢɬɢɢɨɩɪɟɞɟɥɹɟɬɫɹɧɚɥɢɱɢɟɦɪɚɡɥɢɱɧɵɯɥɢɧɝɜɨɤɨɧɬɚɤɬɨɥɨɝɢɱɟɫɤɢɯɧɚɩɪɚɜɥɟɧɢɣɧɚɨɫ
ɧɨɜɟ ɬɪɚɞɢɰɢɨɧɧɵɯ ɫɪɚɜɧɢɬɟɥɶɧɨɢɫɬɨɪɢɱɟɫɤɨɝɨ ɢ ɫɪɚɜɧɢɬɟɥɶɧɨɬɢɩɨɥɨɝɢɱɟɫɤɨɝɨ ɹɡɵɤɨɡɧɚɧɢɹ ɫ
ɲɢɪɨɤɨɣɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɣɩɪɨɛɥɟɦɚɬɢɤɨɣɫɨɯɜɚɬɨɦɛɢɥɢɧɝɜɨɥɨɝɢɢɫɨɰɢɨɥɢɧɝɜɢɫɬɢɤɢɤɨɝɧɢɬɢɜɢ
ɫɬɢɤɢɥɢɧɝɜɨɤɭɥɶɬɭɪɨɥɨɝɢɢɦɟɠɤɭɥɶɬɭɪɧɨɣɤɨɦɦɭɧɢɤɚɰɢɢɢɞɪ>Ʌɚɛɭɧɟɰ@
ȼɬɚɬɚɪɫɤɨɦɹɡɵɤɨɡɧɚɧɢɢɩɪɨɛɥɟɦɚɦɹɡɵɤɨɜɵɯɤɨɧɬɚɤɬɨɜɭɞɟɥɹɟɬɫɹɛɨɥɶɲɨɟɜɧɢɦɚɧɢɟȼɱɚɫɬ
ɧɨɫɬɢɪɚɡɥɢɱɧɵɟɚɫɩɟɤɬɵɛɵɥɢɡɚɬɪɨɧɭɬɵɜɢɡɭɱɟɧɢɢɬɚɬɚɪɫɤɨɪɭɫɫɤɨɝɨɞɜɭɹɡɵɱɢɹɅɄȻɚɣɪɚɦɨɜɚ
ɋȽȼɚɫɢɥɶɟɜɚɊȺȼɚɮɟɟɜɊɋȽɚɡɢɡɨɜɆɁɁɚɤɢɟɜȺɁɁɚɤɢɪɨɜɁȺɂɫɯɚɤɨɜɚɁɇɄɢɪɢɥɥɨɜɚ
ɎɄɋɚɝɚɞɟɟɜɚ ɇɏɒɚɪɵɩɨɜɚ ɊȺɘɫɭɩɨɜ ɬɸɪɤɢɡɦɨɜ ɜ ɪɭɫɫɤɨɦ ɹɡɵɤɟ ɄɊȽɚɥɢɭɥɥɢɧ
ɊȽȽɚɬɚɭɥɥɢɧɚ ȽɏȽɢɥɹɡɟɬɞɢɧɨɜɚ ɊȺɘɧɚɥɟɟɜɚ ɥɢɧɝɜɨɤɭɥɶɬɭɪɚɥɨɝɢɢ ɊɊɁɚɦɚɥɟɬɞɢɧɨɜ
ɨɧɨɦɚɫɢɨɥɨɝɢɢ ɅɒȺɪɫɥɚɧɨɜ ɎȽȽɚɪɢɩɨɜɚ ȽɎɋɚɬɬɚɪɨɜ ȺȽɒɚɣɯɭɥɨɜ ɒɢɪɨɤɢɣ ɨɯɜɚɬ
ɤɨɧɬɚɤɬɨɥɨɝɢɱɟɫɤɢɯɩɪɨɛɥɟɦɧɚɛɥɸɞɚɟɬɫɹ ɜ ɬɚɬɚɪɫɤɨɣɞɢɚɥɟɤɬɨɥɨɝɢɢ ɏɑȺɥɢɲɢɧɚɅɒȺɪɫɥɚɧɨɜ
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